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nast*. w&#t vmoBomo? ; ±* 

*ft©a«ic j: o t b »n«aar * :«ti:J: 
-?*#b hiktt«a»r«^a6oaa«jtc;aflMgE 



a * © « s 
*jry>K i * r > > h «* u i o<os«<a*« 

# e - a * £ * ii r e a © <b {* * * © r o y g > « » * e ^ 

ro^'i >is« h 7 i >. 

a file V 7 > x * :/©«£ JJEtttl-7>^^*>ii: 

> * X > o 

* 7/ > h £S-A,*Cdc m#Jfi 3 © h 7 >* f * >• 

tSxgfc^-trr/^'i'^A/Tjat*, »*Ei©h7>*>>x:/o 

6. roc^nc < 1 1> i o©*rgeae-f*r / > fieat^ 

7. flijEitfc**ry>h©**©«ttfim#i5Ea©yyx.* 
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10. < t i ocD^jsite^-t > k t ^©atsiae* 

DNA*^-c«*ittttsn*:ftffi ra r 'j>g»h7>^x>T 
fc-^r, fflEite** / / > kd&* A<ra-a^ £ * /tiifieao 

dna **tt*$n, * utttt/> > h^t»rtT«e?HE?ii* 

StfTfitt* N^f- K€-3 - Kt **EH£nfc«{£**JBfiJcT 

11. WE h 5 S> x >©fi $ *<, WE6»F7>Xi;x>±i: 

^sn^iie^-tr^y^^o^sc^^t^e-r^yyi.DNA ©a$ 

12. siE^ii < t i o®?isia*iHc?tr> > h*. i?Ea 
*fcuuEffl*©»-®a«itt jfittsrsae* >n:«a 

f *DNA££/,Tfix** »«1H11© h 7 >Xi?x > 0 

13. roE«fE**r/>h©**©ffi#tt«*1?Ea*:*<iIlJ£ 
ffi#©Y/ A*©*tl£-r<5»fc : F't 7> VhCteflttlRtlsJUTfc 
4, R££ll© h 7 > X ^ x >. 

14. SiIEair:lil8**<h 9 O h 7 >x y x >„ 

is. he h 7 >xyx >jj<BE?i$nT*»br, -e it^t h n 

7>Xi>x^7?ftfc©B»8&*K#A$n* irffEfltStfT V 



17. ffiEJfiJfifcJ: tfttEIItt h7>xyx>**MH«hTi»*. 

»#JE16© h7 > * ^ X - 7 httfilo 

is. ikies a* £ cfcrea« h7>x^x>^sEW^nTi^; 

»*«l6©h7>*"i>*-??#tH&», 

19. ff!IEfi« h 7 >tflfJES<B h 7 >^i^x >©9 B© 
-^A<SEyJI$nrfcO, * LXREStt h7 x >t87E6 

tth5>^^x>©9 s ©ffe^PiEfli ^ nri»nt »^«i6© 

20. i9Efiffl h 5 > ^ ^ x >^pie^ $ nr fc ^r-e LTiuEg 

ffl h5 >^i?x >A<PIE^$nT^4, »*^19© ^^/i- 

21. ffiE ^ 5 i> * >*lREfttt© Bfflto*T«fEttK:PIEW 

a \ se> h ? > * ? * - v ? & t h bo. 

22. fU£B»8&*<»a£<**K£T 4, fl» ^ 5 21 © h 5 > * i> x 

-•7 hftttc 

23. iEAflsa^-^seaef^b kt^*, a^^i6© h 

24. IRE^ t hlftt&^SftaT**, »*5l6©h7>^yx- 

25. ftser o t* 'j >*a h 7 >^ ^ x >*,-iaft«7o7' , j >e 

»F7>^i?x^«ffT«*kHttt(0'^£< tfe 1 -?©ttttC 

»aT^^T, s?Ejah7>xi;x>ii'>^< tt, looiiKiS 

£*-tr7y>K 1 o©^atx«£?"t: r > > ]o©a£*£ 
ftr/> hfcjitfl ^©S^SI^iSfe^trr/^H^^-Kri 
ONA€■S■^T0^ 0. ■eUTfiJEftSroT''; >g»H>^x> 



iiii;^<fcfeio©5rKitffi^*7'y>h, looseae^tr 
y > hfe«j:c; i o ©£#&**£** r y > h*3 - Kf 5 DNA£ 

^^TffiO, ^ ^ TffiEfiWfc Cffitt h 7 > X f J x >© |3JE it fc 
-?-try>h©**l**ttSnfcJ&BTfc<&*, ^:l*WE#tl- 
fta*Mj>at<>^^a*^lilREa©ffl»©ft.l5 5 r a'7* y >t»*J: 

rs, l5IE^7>^^x-y^^t^i^Itt. 

26. f«EK7>*^xr. y ?#thttfc#SlS»TfcS, 
25© h 7 > ^ x - y 9 fttto 

27. KEh^^^^x^^thCt^ilfc-firry^h^a-KT 
4, 29 3^525© h7>^yx-7?*kHill. 

28. I?E h 7 > * i> x - -y 9 te>$BG>'J>n < £ 1 oOrtHitftffi 

29. ffIEWHttite^ffi©©«f^» S«$/:ii6iaftli;o7''i 

^rise^-tr^/v h^'ifiKi^^^ajfni, »*5 28© ^7 

30. uiErtBtsfttt/o ^ »; >ae^*yy > we*«*? 

W*£29© hy x-7 

31. ^EKtt^lRlEa^nfiLSe^trr/^^©^??^^^©^ 
^t:J:^^©Tfe6> »^i!29©h7>^> > x-7r^»fchi!ia 0 

32. ffilES» h 7 y * > fcWESffl h 7 >*5>* >0<»E?q 

$nri^*i', »3j?5 25© h7>*fxii;#tm«. 

33. REtt« h 7 >xy x > ttfEea h 7 x >^nEn 



5©tt^A<BKJII$nTl^il\ »J*^25© 

h 7 X-7> hfttto 

35. fflCStf h 5 >*i>x >#»E*l$ftTfc*t\ *LTttE 
e«h?>*>>x >d<BEfl£ilT^** »#$34© h 5 x 
- -y htt&. 

36. h ? t Matt**!*** t h b«bb 

37. ttEBtete*. attWi:SE«$n/:»aiHft.57o^'J 
> >^^x > i: a*ttt K BBH* ft* r or 'J > 

tt^ffti, n*E36©# t f Ban. 

38. ttEfflttttKHEfl^nfcma*; 07 «j > b 

&&. 

39. fl5lEBaH8^(BJaCt»*** Lttl^ m*536©#fchBffl 

40. K5>*:>*-7?#khl&ttfr£B#$nf:#fchBlffi8a 
JC*^ Lfc i xd -T|fflte£*A,-C«*'W 7 K - 7 T ft -j t , 
fflEBafi!i:ir,T*ltft4*; ? o - + ;H/t**££T i Z t 

41. fiJE#t h Bia&**R#£ tifcfiTE'W r-j K-?oy; 

««6WicWE^$nf:a:«ftSErorg>h7>^^x 
>tfflffiW(c«Eyn$n^6«ftarD7'';>h7>^^x>^^ 

*ffl, IflEaifettKfcEfldftf: h7>X^x>©*^<l|ilEB 
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42. ffiEh7>^y*>^k hgsofeorft*. »5?54i<d^ 

43. SHEW 7 o-tAti*A<t hfcfcTft*, »#540<D'W 

44. f!jEBafls^8»ae«<z) fcoTJbi, m#®4o©'w:7M 

45. I3E* io-TflB^TOX^SOfcCTfci, »5*S40© 
'W7'J K-7, 

46. ^tH&ttO'>^<tfelo©WHttftgiro7 , iJ>itf£ : ?- 

lieaftaro^ 1 ; >«-^ - k boy r i »j- 

>K07r;'J-tt, ©Sett* HBtt<D£«1£ . SB 

HiFEh7>^^x>?yfflrBiffltt^cj:omE»t nftttoyyi. 

47. |i!Eh7>^yx>*<#i?f-( 7-*#r-( 

48. niEa«twe»^«JiEite^* r> > h 7 r i -o£®t 

49. jiE^^i^aeiiftftr/^ho^T ; y-c^ifet^i 

»*948CD#&. 

50. mEatfcttBa*t£^*fctfHR**£EiRlcO*A*^TJ3t 



6, »*rB46©£tt, 

51. |iJEa*6«K*^S*ffl*«fe^ * ^ > > K5K*Tfc5, 
»#JB46©35£. 

52. UiIEi8<cftr> ^ ««S«ffl«»(c^-tr 7 > > b 

53. ^/i< tt> looffEJU^n/cRaftfirorij >a»h7 
>^i>*>t^'i< tfe i o © he h $ n * » a ftse r o »j > e 

7>^^x-y^^k h»to*T©*aet<*©££:£«iTft.oT. 
C :tl9EK*liK®te^r*c ir*<T&, 
WEh7>X>»x-7^ft«&^|irEfJt«i:»«*t!-T|lIE»aCL 

54. |iJE»**<*nEh5>*yxVQ#tt<.tfcl^Otf:fflfla£ 

i^SA^;ide:r. w*553©:*£. 

55. flE*aK**«£T*B»to®'>tt<fcfcl-?**JEffcU 

56. tfJE^JEft^'W 7* "J K-"7*JBflc$ # * fca&©WEB»iS 

57. ijr^3K55©^ttir»-p-c«^sn4*y ? o-t^cti*, 

58. l?E*fflifJ:C/6«h7>^^x>^thftff7o7'J>» 
7 > > b £*A,T6x>K * LTfiTEfiitt* t hfctfTft 

»*E57©^fc. 

59. ^fi<tfcl^©»EWdnf-HaftSra7'g>ft8h7 



UTItfEfittfe J:c/6tt h7>^^x>(iKflJ©*-Ci(5i<-C:5L 

T*«i!S3?ttS»^s^T»-»ats:t*^s^r6 i h<t* , m 

60. fEffiM«<, ffiE*-0tJ3B tfIE*-BI»lttIHi*a«* 

^r*ct©T&iSff-^«tc/»~Btei»^^ar4ca:€-^^T 

a*. »#iS59©;*&o 

61. |?E*-5iatt*4ra*r 4l5EBa8S<D^^ < t t> I 

62. WE^yE<t*</W r U K-^*J&fli$-tt-4fc*!)08nEBlBte 

t;io-7aato^i:j:4, m#«6i<D;&ft. 

63. wst^eiopj'&^ae^TS^^na^y ^ o-^/ucto. 

64. B5ESE*l$nfcS«fc J:c;6« h 7 >^ >J x >^fc hftffi 

65. #«ft«jro7'';>V-trr/>hU^-h'J-OffR^ftT 
ft o T\ : 



EVtr/> MNA©** liftffiro^'J >V*5ry>h*a-K 

(blWCftSEro^ 'J>V-fcjr/>h DNAQ«a£ffltti::« & L 
T£l£ft8r7'o'7y > V * ^ y > h U /< - h »J -£f&6t-£Lae>6 

66. wev* > hONAoaa^y / ^dna**b***u * u 

TfiJEftB^Plfc tfP2^7 W v-fcffi^fcPCR ««5iU4()OT 

: ;-cWKPi77^7-ii, 5' **3' ^rsui*st>T. in 
EMaeagBttfc^cxBneyy AONA^o^ttofta^o^r u >v 

EP27*7-f ^-li, 5' **3' £(S]ICfci*T, ttBMSe»gBft 

fe^yjiEy; ADNA^oinE^tto^sror y >v* r / > h 

67. KEftflE ;o^'J>Vt//>h DNAOftS^ B JSHSmRNA* 
(0 5' **3' tfGMIfc^T* BfJEMSBaSBtfcfcitffUE 

drna*<I£^* ni y y iDNA^o^tt©ftffiro r y > vtr r > > 
hoc^asffl^cDa - Kwicwry /-fxri: totHE?? 

8HEoRNAA>^©~*«c0NAO^6K*Hte L ; 
(ii)5' 3 ' #HlZ*b'T. ftEMSSKattfc JCFffE? 
y /.DNA*©fffE£ »<Dft£ ro7'J > V -t ^ > > h©N*iil8fl# 

r*7'7<<v-<JDia'&iiai£#A,-ci£*774' ^-pztffl^r, me 
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-*fflcDNA**r*ttcDNA©£fi€Mter 4 

68. WCftffi7'o7 , J > V -tr 7 > > h DNAW & * >r*> ttEV*7 

vtry> FDNAOtt^o^«sc»-©»^*6flaejasitt«-*^ 

U * UTflE£fc>T<WEr*»cDNA£P3fc Jicm^^v-^E 

uuiESP-0Gfl5eaies<4*3- KraoNA £*a,ti**k -eur 

WEP47'7 -f ^-(*S3E* -®M8B*SBtt£3 - Kr 4 DNA££ 

69. PJE^ffiiro^'J >Vt7> > hrt<* 5I-© •> jr-r-^E^x 

dma(= J: 0 3- K * ft * ffittoftffi 7 a r > 
vt7/>Kos;ir;>^ - kt *dna€-*a,ti**, 

5650^&« 

70. ffJEfcffi ro 7 >J > V * 7 / y Y DNA©*a>7<, f J L DNA 

V 3 - KT *DNA£^TJ3t*, »#E65©#i£o 

71. HOEftaofry^^-^lfta^^^-^^ae-ti-tftbiCt 
irj:9* 3 -«»x > K ? ? ©SBUMaSStt, ftffiiTo^ 

y>7*a*>-*-, ftiiyor'j >^»->r^n,E^, » = *iprx 

3B E9 #) fR .x- > K ? ? U7-tf©3eS0flaBa8B *A,TSt* 
»a*t, h*-J&£*L*>. mE«e{iBHE»HMBe»gBtt^r 

h£J&&r*. »ffS70©*fc o 

72. itiEa*s#, wcita^^ ^-tmeji-JB jiawfistanx 



»*JE7l©:fr&,, 

73. »3)?S65©^fti:af^T^Rdni^BEvtry > h 
h y -• 

74. aa^(ii';vtro hoHB^iiTftot, &©&ra : 

laiVtr/ > K0»-xi7 7>€-3 - Kl/flo*<oa-jK«i:>- 
«mx>K?7UT-tf©3ff--WIStt*«tt**ffr*a'tt<4:fe 
I r><0Vi:7 / > MNA£f*KL : f LT 

(blfiHEV-bry > h DNAtfcg^ 7 ^-fcae^Li!), CCT 

JT^/tKW, ffJE^7 * -$»»-»]ffix> K ? H 7 - f 
tMS$1t5 tPiEVt/y > hDNA*S&r* Ct^T*45f~ 

75. Btt©DNAtffr*«s>»6S*ft*ftffro^y >Ug)fitt/jN* 
G-fffi b 7 s i> j. >Hl6E135T£>r>T\ K « fi£ & I* t Hg * > '< ? 
»©fc (V) ffl*. (D) m& (J) 

C/S1?T (C) «*£=J- KT*DNAE?^l«r*^TfltO. UTEE^Ii 
IE^mBJE3"UC^fflSIfitlC«e[$nTi 3 '0'eLT4OP9T»fc*« 

EW€-s»7*tt na^'j^yf Kta - Kr*SE?Ji$nfc« 
^ *< 

Vffl*E?l, 

J J: ttSflrfBSEfl, 

I r>cDS«ffl*EFI 



ffTE'hiSe-y-ffi h 7 > ^ y * >«l£&o 

76. RE^itfrXis h-7>X^x>«Ja?«l^fidt^75 kb T th % > 

77. BirES7?fffl«*ii^EWfr«2-PO»^5ftgEiro7''j > -f 7 

78. uiESTirffl^afe^E^^^^ v ^iafc*£$i:r* c t 

»*£77©/J>itexg h 7 >^ x 

79. WE-f 7 9 4 7# *> cktf 7 Tft * , a^^??©^*^^^ 

80. l5ES«ffi*»e-?-EW^lS0 7 -f J 9 4 7*3- -5. 
m*J575©'h»f£Xffi ^ 7 >^^x >H£tt. 

81. |iIEIg3 — KE^^I-lfflW^bOfeOTfci, W^5750 
^«GX/s h7>Xi^i 

82. 0IJES^®*E?il^5irS«ffll«O 5 ' 

»*Jg75©lg/h«fc^ffi h 7 i> x >«6Stto 

83. iEtliS^^, jaSffffl*05' C^-f ? 
S7?fm*i:3ff-S7?ffl*i:OIBJc^W y ^SSt*ffi*€-K^ 

(r^ffl^ist^ae^nr^i, a*582CDig/h»e*ffi >zv 

x >fH0tft o 

84. UTE^W t h y ^-T *^fH*Tfc*, »^ 

583®ig^ite*ffi ^ 7 >*>>x >«aei« 

85. giiE^-f^^ss^fiam^khT. ^-< y ^fa*T^4, a 

86. ffJES-Stttti** t i Sffffi«T*4. »^^83C0lg/jN« 



87. Ot fit CO DNA 8rfrfr *JBl£*nSfe£r o 7 'J >(lg)6tt^« 

e-fffl h7>x-;x>*isftTft-»T, ttM&au t h ig* >'< ? 

Rcot h*JR (V) fflt*. 96 (J) 6H*fcJ:c/S1ir (C) <H** 
3- Kf 4 DNAE Wt^ATfltO* 1HJEE »*fca?B OE3^ K ft ffl 

VffligtEH* 

J J: tf£*«*E*L tfcti 

88. filEafic^E^^m-flB^^^O fcOT^i, »*E87©/j* 

89. ffCMfiftt >«6*&#tt50 kb 
»^3B87(D/jN£8e-f ffi h5>*i>x>«e£fci e 

90. i ^©=jK»e-?#*isjifc*EHi=flefflsrisic*e* 

nt^«. W*3®87©/J>*£-f ffi h 5 >*i>* >«fixtt. 

ffl«ttItKUT^5, »#£87©/jN«fc^ffi h7>^^x>«fic 
ft. 

92. ftff7D7'J>«£^l»ABIffrf*ffr4SSAI»a* 
(YAC) Tfc^>T. roCWABrfrli, 4MT»EWiSi*T«EW 
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3 U ftff 7 o yj >#«t7t K*3-Kt*. RE YAC . 

93. KE»fett*£*tfe»fc*BH*3EK*^*CfiS*. B*®92 
CD YAC . 

94. 1PJE»&(*#, tONT-f V^^rx-f »f >7iS^4J: 

g${*ffl«£XKSA,Ti3t** wjs$92©yac . 

95. rceatc^Ew^ra— ut*4, »#ib92© 

YAC • 

96. 15Ef»ASiK-*S>85 kb T**. »*JH92©YAC , 

97. WE* A»*KflEffl^t8K«fc*ftfce5HIBEfl*3EK* 
A,Tflt** m^592©YAC . 

98. h ? v x^ 7 9 # t hft^^Togcsey j i^o^nysm 

ff ttEfl**r * 2 o©»SAIfcfe**tt£ U CCTlCTEfc 
L X 

»«AI»feft€-R8fl.a©Y / ^^I^Ati 

99. raES*AIfcfe*#*'JTc>£flH*Ttt££n*. 
S98©#£. 

100. JUEffAftB^hT^X^x^j^i/cli'J-f 
» ><:: J: OfrfriaS, »#J®98©#fc. 

101. IUER*AX*fe**<y -/ ^^llffl^ii* ft*, W*E98 
©*£„ 

102. #t hVfUfttk+ortBttftsrn? u >«e***«t* 

(fcT^ST^^t, JilEWHttftBEro^'j >«fc*K«[sJT*> 

4 7?l/tf KE«€«"^T«*DNAKfr*WE«ft»tt©y y i- 



t<:*IA L » *ni:J;-,tllilE7 7l/tf KBrlt^lflrafflttiCJ: 
^Tyy/.4>i:ffl*iiJn5: ti:i:0i[IIErt8t4iHEf *K»T 

103. REDNA»rK-*ffIEy J U*?[Z*ht *B»*<. B6!fctt# 
IS «5©fc» J: -,TtT*?ft*> W*JBl02 ©*£. 

104. 7 > > h ©K***A,TJ£*. » 
*«102 ©#£„ 

105. roEE**<i>^>*-©**i*«s*rffl*©x*£*^ 

TBS*. »*J®102 ©#£„ 

106. » 3*^102 ©^fcK^oBasns^t n»n»a>. 

107. V«i*EKa<VH251 **A,TJff*, 0* * 5 75 * fc I* 87© I* 

108. »EJfl$nfcfchft£7o7'J>*K£r«5C£A<T&fi 
oft«? ? u*^ KE)«H»Affifr^*CP3BttftgEro7'J >«S 

109. REAfl ? 7 KEW«^8ttftffi/o7 'J > # «J * 

110. *3E»a??l'*f-KEfl?!r<rtBt£ii*tttfU^:/*-K© 

$6^*8^$^*, »#£io8 ©«*.■&&. 

111. |1IE*a?^U^f-KEW*<P3Htt6«# , ;^7'f-KO» 

»*3l08 ©^Jltttt. 

112. I5E6«* »; N7f /c £ tza X T*5. W^^ill © 

113. REUS? ^ l/^-f- KEn«<G?l /rli«RI?eE^^# 

114. i5Ei«ni&tt^-yo^T*4, m^«io8 ©iwntttto 

115. BEftaro7'J>A<, sjSitfc** r / > 



116. FlE'hitfe-f ffi h7>^^x>«^tt^fi»itfE-fT«)5. 
»^«115 

117. SE^^MfcftgE^a^'J > K5>^^x VftJixf&fc^A, 
»^5108 tD«atttt. 

118. |i|ESEJl|^/:h7>^^i >«fi£tt*f /c 3 - K 

ri, »*aii7 

119. isjEffE?udnfch^>^^x>«^tt*<fi«a«'='~Kr 

120. h7>;^i-7^k h^BAfttt^^ftS^o r 'J > 
f'5ffEyil$n/;5feffi7o-7''J > l>? >*i>x >»BE»€-WU, 

121. ^ ? > roaw^PiE f ? v * - ? o 

122. m*5i2i <oy5mKV£~>Tn&ztit~*J£<t$t\tLm&T 

123. »*JB120 O'^^'j K-7lU0I4*n5«y ?a- 

124. ftOSffr : 



ffi&flSU : * IT 

125. B!JEt/CI5?©*3 ^Oloi^tFftffiroy^Tfii, 
5120 ©#£. 

126. *J*T<fflB& Hr 7* - h5>Xi>x:/££yCT5* 

(i) 5ise»(r^Ew, ?«itaeTE3fi, atsae^E?^ acf 

(ii) »rgcae^Kn, a^as^E^*.* tfSfcite^EH** 

(iii) «-h7>^y*>Jwfpfflsite^iae$n^f£^as0E^ 
£*a,ti£<5 yy x,**n,* z c -ciuEite^E^fc J: cna©EW 

U£f*rtK*^TJg£tfH::0Jffi)<* nil «t* ©£8£f7 Ttt»© 

128. tillilftfc0ftl«Ot Kftffi^oy 'J >£££f 
»*5127 <0H>^i>ii7?v^. 

129. t hftg7o7'i >©ttl0H «* 9 £ < d<lgG Tfc*, fl** 
51 27 (5F7>^^i - y 7 ^"5 X* 

130. t hftsmy) ^^>a«$nfcClS^^c«LTrJlo- , 
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132. ftioooai oi * t hfeff roy y >«atr«: 

133. moooaj; o^t'Att« t Msg fta?o7v >*«£r 

*:itA<T£4. WJ325131 © h 5 > * i> x - * 7 i *) 

134. thftjf/o7i;>Oi64^ttT*r»t, ttKCJQftS' 

aat$ nf;»«5 131 o^^-;^??? -j^frbOBaia^ 

135. a*$i34 iia^rsi^nifchftffiro^u xig)t 

136. l0- T M*'«fc 0** HfltEKafimSffT »*513S ©fc 

137. khftfi/oyj i/ftfc/hite^ffi 
TK5y;/.^ffr4f7>^yx-7?7-)^T*r.t, we k 

-emc j: 2&±©HEfl<*nfc t h»*-r v^-f y*<^a^n 

* h7>^y*i? 9 Tso 

138. B&E-f 'J9<<7 , #v J:tf r «#5l37©h5> 

139. 1**5137 O7-7^Cj:0Sxdn41&tt$nfcb h * y 
? o - -J- ;U0i(*o 



140. -J >'*JSIB8&*71:* ht«Sfi5i:glT.rot: hftffira 

7 'J >0 

Ml. KE*:/*7hA<fchTlaI&*:7*7hTfc*,»*5 
I 40© fc h r 'J >o 

142. fJTE^r-t, h*<@£Slc:txTffll!ST*5, W*«l41© 
t hftSEroT- 'J > 0 

143. ftgr^'J >DNA»rfr©^o-->ri;fe^T^ffl^r 

(i) flSMtt.*. ; 

( i i ) n £ - H ffi E ?9 : 

(iii) «4>'*S!lHI»*SSttlC J: 0R»£ tlfc 7 o -.=. > rBPtt : 
ttOTiSi:iE^n, *ni;J;oT7Dt-^-ot;^TteJ6e 

144. (ifCS^^WRBRfflltt^ Not I . Sfi I * *0 Pac I 
tmtiftZ. »^5l43CEK©^ 7 9 . 

145. pCPlb. pGPlc. pCPld. pCPId. pCPlf fc £ OpGPe^ £ 62 4 

8^£8(*n*. »^5M3i:Ea©^ ? * - 0 

146. R*5l6. 25. 108. I27* fctt!37 © Y v > * S> x - y 7 
v^xflTRaLf; Biffl©^^mtt$ n/c, IfEW^n^t hVD 

147. F7>;yi-7?Sij8fr70t hftffi/ayij >CDjg 

^-Bmvh^x. i!iE»*ajifch*fflfej:a r 6ttfta7'D7'»;> 

l?ES*S£Ctl5-Cft£jailL: *Lt 

WECiJE€-6^r*ftffiro7v><£-ig^r<s«»ia^^©Bte 



1 48. JPTEeffl F7>^i >*^»JfflJ8i;i-hTSEfH$hi, 
W^5l47 ©^ft 0 

M9. b5es« h 5 s> x >*<itrEs»»©4»afiaii t, -^t 
w«sntti», »^5u8 ©#&« 

I50. »«5 40. 53. 59. 120 i ti ! 47 © ^ r; ft T fi ^ $ 



h & • 

hy>XV±~? use? 
•5 h v V x Xtransgeoe) , *afii<*£££T* :fcOTJi 

u/x-- h >j -©f^fi^&, ac/i::i*afa<*£££Bi*T 
r s. 

fitvOXfit* (HAUA) li S fit * * * ft U ftttfttt* 51 ft 8 C l 
HAMAl£5(*fcffi7£3.#-Cli& * 0««TttH« «^T, * 
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fffSfcffiroyj >fr *HttB fefc -it. 

ffl* ©ffit** fc^CDite* I*l*BlC»* $ntl»4, 2-30« 

(CDR) Stt. ft U«^T7 o -^TfcS* > ^fiifcli* 
tt*#*©^K8B?>fcStteB£#S«* <Dx? V >±C3- K*tl4 

/^-<r'J 7 KCiOite^tWect^tSi (Morrison. S. L. £ 
(1984). Proc. Natl. Acad. Sci. USA , 8J. 6851-6855 ) 0 C <0 T 

fc* (Bruggeoann£U989). J. Exp. Med. , 170. 2153-2157) . 
CDR»«77a-f 14, 3 yk'a-^-tf /t*ffioTS*i:A 

i;H4T5 & <D T £> 4 (Riechoann. L. £(1988). Nature . 332. 
323-327 ) . ^n^O^T^o-f-U, « B ©fitIK II *t t T [Sj it £ 

nr-Bfia^y^o-t-^tit^ovroo^affit^^RirL. ess 

t ht£<*©ffi£©fci&0 89©T:ro-^(l. $fe S / o 7 'J > cDNA 
E^^^tlBBjBa^^^^'i-O^S^fli^aXT** (Or land i 



£(1989). Proc. Natl. Acad. Sci. USA . 86. 3833-3837 «fc Cf 
Huse£(1989). Science. 246. 1275-1281) , COtt^ll. « £ K 
Jtm*, ?0 XcDNAEfla *©fc t*»i ft * ft fi T *fc*>i:©*ttft 

(Lewis is ,* tfGellert (1989). CeU. 59. 585-588 ) • * G> & f> 
CW^(imS±©EyiJ^(5JSU, <eLTJ?Efli::ffiofflft*-»*?^ 
©-en^OEWOig-^^ f>r * (accesibility)*<e^nJ: 0 S 52 $ 
n* fc8IA^ifO** (Yancopoulos fcJitfAlt (1985). CeJJ. 40. 
271-281 ) o V (D) JIS£<Dfc£>CDEWli, W&iZ Jitltt* ffiK 
IC»ff$nfcl5lf(2lX^0^7'^-9'-t, 12«fcl*23 bp ©l»m 

y (Tonegawa(1983). Nature . 302. 575-581 : Hesse£ 

(1989). Genes in Dev .. 3. 1053-1061 ) . £*. 

X.i/r7"4,EJlI€:*C8CttCDMT<0*EC4o 

a«OJBSSOftfi^oyiJ>itfi^€-^t;h7>^^xX-,^v 

*M* fcl*S««£*a< h 7>^^*-7^-r^^©frS!i:8Bftn 
*<DJt 5tt h 5 >Xi^x l»3B14lgit 
efOWR3F!*Sf»r6: t^T^5, I* Weaver £ (1985). 
CeU. 42. 117-127 : Iglesias t> (1987). Nature . 330. 482-484 : 
Storb £(1985). Banbury Reports. 20. 197-207 : Neuberger £ 
(1989). Nature . 338. 350-352 : Hagoan £(1989). J. Exp. Med. . 
169. 1911- 1929 : StfKStorb £(1989). Immunoglobulin Cenes. 
Acadeoic Press. T. Honjo. F.W. Al t fc * C/T. H. Rabbitts ffl. 



303-326 KZ&moz to UO^T. uitliT lSffffi*«-*Cffl 
*6WirflEyi)dnfcfc Hlgite-f^h^VX^xX^ ^•y^^l'T 
fc&SftTt**. Yaoamura£ (1986). Proc. Natl. Acad. Sci. USA . 
83. 2152-2156 : Nussenzweig £(1987). Science. 236. 816-819 
^$SO:t. u n EJ f H*lflil<c'f PJStSfeftflE 7a 7 >; > 

»lft{:iit»t1in:gC5fcOTIi^l». #1*1* Rath £(1989). 
Immunol. . 143 . 2074-2080 ( #Eff! $ tl tz SRtt) : 

Uanz£(1988). J. Exp. Med. . 168. 1363-1381 (fiBH?7>^^ 
< ^ h 5 >^^* ViirtHttitfe^OSE^^KitLni^^fc) ; 
Ritchie£(1984). Nature . 312^ 517-520 : Storb £(1986). 
Immunol. Rev. . 89. 85-102 ( *i -k * ^ ©«T 6 

C*©T£*ffEfl]£n*/c h7>^^i^»lTi h-7>X^ 
x - v 7 Xli. Bttlfi^-CWStt/citfc^O^tllEWL, 
Ht4Ett»fi : F€-iEt<HE?9r5Ci:* < T&^^) : J:aMan: 
£(1988). J. Exp. Med. . 168. 1363-1381 (*« * fc#T £ * 1*6 

^/l/©«lt«fe-f &f»©*^^"t) ^ftfiO^c. Nussenzweig £ 

(1988) . Nature . 336. 446-450 : Durdik £(1989). Proc. Natl. 
Acad. Sci. USA . 86. 2346-2350 : * X tfShioi zu £(1989). Proc . 
Natl. Acad. Sci. USA . 86. 8020-8023 fcSBOCc. 

«BjaEftffi(kh-7>^^xX 7 ^-70^^-C©15 kb -7 <> * k 
x»6c© (O'Brien £(1987). Nature . 326. 405-409 : Storb 

(1989) . Immunoglobulin Cenes. Acadeoic Press. T. Honjo. F.W. 
Alt J: CFT. H. Rabbitts S. 303-326 H) fcit/^tfll h 7 
>>x>©5J£S7> (Durdik£(1989). Proc. Natl. Acad. Sci. USA . 



86. 2346-2350 ) IZ I* * * ft ft 3 S ft S £ £ ft T I* * 0 

Tl»*IC«£'/l* (Buchini £(1987). Nature . 326. 409-411 ( J? 
E«^fttl»';i^9 h 'J A h 5 * >> : Goodhart£(1987). 

Proc. Natl. Acad. Sci. USA . 84. 4229-4233 (BKW^ntl^i 
^OV* ;fcJ:tf Bruggeoann £(1989). Proc. Natl. 

Acad. Sci. USA . 86. 6709-67l3('> -f 7 l ) y K7*)x - t h SB)) . 

iECi*j<i, t h£t*oa**ft«dftfcAa«,/ 9 a-t 
*fc<*, M^lffc hl§»©f/if*t::**T4 3?**<?*etr * :cli^b 
*>Tfc* a ioT, ^ J ? o - t;Ha*^HRT5^Soai:i)i> 

5f ii, »afc*£fcar* c a*©* ? * h ? >> x 
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Sir i fc, ±ij O h7>;yi-7?^k r-ftt&cibHTRafli 

fc*>i::K«$ ft*. *5S«H« *J7<5fclTfc«!8m: ->T*<D«fc «5 CH^ 
©£»Jffl8a (^r-A7-f >) I'lrlfEJldrif;, HEWSftTt* 

h ft«s, * fcn-^ fcL<i*te^<oh7>*s>x;/££*rr**ra 

I to 6. *0 J: 5 tt*Btt«l©£»lfflBS*Cfi*i&j|: ft 
5i, SfR h 7 v> x >£*t; c6« h 5 > * ! J x > t ofBJ 



> k iooae*fc^-tr/>hfcj:cfi^osifrffli*ite-f-t: 

7/>h£=J-KT*DNA£^Tfc*ffifflr-7:/;*i>x>.££lt- 

g(a«i!£?tr>>h*3 - ktsdnas^tbs*. ettfc cfc 

Cftt»*£**7>>h£:3-KT**{E**7'/>H*, * ft * 
A<»*£ ft * H>^^x- 7 7 # t FBttCcitJlaTAiAv 

Kr4^oiwJlSE?iJ$ftTtr^ < £^J:^^h7>^^x>77<ftfi$ 

■ Tit. h7>^^x--7^^thtt«ir4=WT6fitt£^-t:r/ 

> hcDtgft*. (B(t0!)ffen) fcJ:tf£fixL*ISEFJ$ftf:ftSE7' 

*«^ogfi©a*.c j;ftii, »a»fflfcj:ae»ffeffi^o7*«j > 

h 5 >*i>x >t*. #Efll$ft/;**aDNA©itett*£^»rtf£* 

a,t62*. x o tt«*r«* aHttcfmaftg r o 7 y >«e 

g|<D55»Tli, HP LaserJet Series I IHPLASEI !. PR Segaents V 
hi. -eoJ:-?^K7>X^x>«lsKttjTli, «*4-a©E^!. 04 



7''j>x>/x>^-E?ilt^r-r€>h7>^yx>^fZt hftffiro 

-eccis tJ6, -^U'<~ h y -BfflteKfci* 
*Ract«:©s4^»«»r -»u/<-hy 

-Bttiafir^sn4l?E?9$ftfca:«fcJ:(//i^U6lfl h 7 > 

^€ftttfe-j:cf«fitt*wr*»ata:(*€-a&r*o 

Kh7>X^x>Oftffi/or'J>JSft7>>l«*<R*$ 
*»««{rfet>ft 4» t r-»tt*tDrtHttftSro:ry 

4 a (posi t i ve-negative)a?Q^ 9 ? - £&m &'<7 9 
-it. *ft/r<*«9n::fci*TffiBlT 4» t h ftttJ: t -» TP?atxT 

**affl*D<fcc;/*^a6«ftffirD7y>^3-Kr4itir^* 



j^ttrtBttanc-y-'tT' > > y t l t u . ^»ttffl«, seats** 
i&inti^&fi^aiRri. » ztxtz b ? > * *j * x ? 



^8¥B-500233 (9) 
©-7ja<P9Efl£ftfciae-f -try > h***. «i^^sKji*n 

>*-;>x>*fl'T*-*i" < -H , J- B&n^i9r$ h?>x^ 
va7>xyxi7?»ttu, iatfch7>xi;i- 7 ?Btt 

to. SEH$nfc*«fc «kcm« h 7 >*i> x >fitri > 
^i>x- 7 ^fttt. i^aio*<ifEaFi]$n^h?>^i?x>'eL 

jbiJ!<DfiD<iSkf^l,T, 5* - ft IS * © £ T 6 ^ t # T 3 * fifr 2 © * J 

*B18ll. ttKBflte£(0RD . fE¥HJB<B* (3J*.(*R0P . * 
(*pACYCI77©l£l?flflJEfl. * /:U S«»TSfi)O«(0EJll) * Jt 



c/7 o > rsota^wr *. *32©DNAafiK- <«x(*ft&7a:r 
©7o-->n:f st*477^ ; ki:(,mt 

5, U77X - KI**IC, ^Htt77X; Ffi*7ot-^-(0T 
flt, «^tfr>e>«J>lt1±itf£-f («bp') ©ToSE<-. I£^*-; 
<«;U*trpR* fc(i£S#Tttffl©te©EyiI> fc^C. 

7o * - -©SfrTte* *l£3?a< 7 o - x 

> rffltto±jftr»^r 5 J: 9 ? o - - > r8Btto±o£<za^n 

-5. ffl Li^iTli, 7 o -.=. > /SBtttttt^ttlWnSBtti: J: 0 
W»£fl. IftflnBttI*. «t 0-tfn**miH5tt£f^Ti** 6 £ 
T© ? ? U K©Kfr 0 II, 7. 8 * tz II * ft B ± © 7 0 U * * 
K*> £fic* SBttTfc 0 . &)*.(* Not I . Sf i I J: Pac I Tfc 4, 
S^ttttRBtttLTI*. ^/RODNAE^^TIi^CffaEr 5, W 
B8.000 - JO. 000 ? 7 n-* Kficn i m J: 0 Ui^STffSr 

ij^u^f-KE^^^cfflta^^if^nio 

aroT-'j >*tt»e^^b5Ea^n*iDRNA^o«Mt$^sffli« 

CDR1. CDR2fe J: CfCDR3, Slfi:7l/-i7-;|* FR1 . FR2. FR3 
*» J: C/FR4 

a 3 Ji t h k ««fi^ffi€*To 
3 4 lib h SfAigS^ffi^St, 



0811. BlS8a©l3tfi«-* < Ttttea^-*0^«-^-To 
a 9U, 2oO»^iCtl|»i:iC5L^B»ffi<D<*tffl8a3?^E»fc 
J:Cf 7 o->lf »£^To 

t Ft 3 fc J:Cf t l £1!rm*^^( i *25 kb Wrfrt fO» 
75<D7 y htf3' x>/N>^-E^€-^t.-700 bpBrfrK«*£3nf.: 
HEWdn/i IgM«<r-f 4 h7>^^x>HllSft€-^r 0 

Bin*. ^<*«fflf5)t§»iim:r ) T6ah7>^^x>€-jBfsr 

012(1 pGPl©f*S£^T. 

0 13(1 pGPl I 1 <: 3* $ ft & 4? 'J ';>*~0«iiE€^ro 

0HI1. **J(!®kht«F7^i>x>Jft!fif40i:«!7Bi 

01511. pHICl ^cfcC^pCONl CDffR«-^r 0 

0 16(1. p REG 2 it fc*IC P RE3 ( 7 v h x >/n > ^ - 

3' ) ^i:»A$n*t K C 7 I Br^^^T. 
017(1 pHIG3' *; J:CfpC0N©f^fi«:^r. 
018(1. *J5 9!Oh7>^yx>OfUfii:ffth5fc hDffl*t 

019(1. pHIG2 (Dt//>h*tr7^i K) ©f^B^^r. 
0 20(1. *&*n<D h 5 > XiS ± ><DltSUZ&t7t\i t h J k *S * 
at hC*»t£-ftrr/>l*€-fi*r-5BrK-^^"ro 
021(1 pEtf <D«ifi€-^r. 
022(lpKa P H Of^fi«-^r 0 

023A-23D(1. 7-)^OWBttftS;o7'J > * «« £ -f ffi * 



0 24 A - 24 CI*, v5*©f*jHtxftK7o7' , J >6l3iie-f(S J £" 
afifctti-K«T*/;»©*i>T % <7-*#T<7'a?^?*-©tt- 

025a-ell, k m * 7 * - ©» ig €■ * T o 

H26a- HI, 7-?xaffl««ffl^;^-Ofllig^^r, 
02711^ ? * -pGPe©ifeB£*T. 
0 2811^ 7 9 -pJM2<D«££,tT«, 
02911^ ? * -pCOBl ©»££;fTo 

03OliplGWI. pHCl fcc*C/pHC2© h 7 > * ^ a >»fiS&t*T<» 
03111 P7 e2©«££,T*-f . 
0 3211 pVGEl ©Alitor. 

0 3311 pHCl F7^-;i-7?7-);«|>t(Dt Hgfc&©T -> * 

034(1pjcki ©mister. 

035ll$fixfi«sj£fB*©ftK£^r« 
SI 11^7 * -pGPe©E*I£/TTo 

a2ii*e^v. 49.8©eh**To 

7 # fc hBttCD7 r *r-f>li % F7>^i?x- 7 ? » © ?i 88 
CtintRaftg/oyj > h7>*^x>a<B»flS56iS&8&£ 

a lxjEl < arer* c t£#gtr*, «->t, 

Til, TEO^ 30loif:liigDttf:'irJ:?i:l-7>^^ i 
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TEMiFfr£9l£* ±E©£*©±T£ifflfcfd2'Ell 
ttn. 8JjI(1, >*i> x-7 ?tt&©flHt£fta5 r o7 , J >« 

£*a#atfitti-e*sn**n*©»8rii, h ? y x >u 
W2ite^«»*six{kr sec, h7>^^x>^ 

«fiS*M:PIE?1$ hfcKfflfc J: tf/S fclieaftSr ° 7 'J >i£ 

Hti, < t fcSizBE^snT^a h 7 >*i>x >c 1175 T 

fl-^-ftS^ir HT -5 ftKo^TIl, fundaoeptal Ipaunolo - 
gy, X 2 IS (1989). Paul William E.ffl. Raven Press. N.Y. 
Ho: t. 

PJCttB 'J (^waifT r-fcu/*- K -BfiBfflj t t> 

**ih«) frbRIT *ff*RlfflB& (*9!»**T r-^u^< - h 
'J-BOtej £ fc>«¥**£n*) tz J: >>£*i::E££n*. *©J:«5 
— & U'<-h U -B IBBSI1, ^±ic»<fcLfc-^U'<- h «J - B 

>*£8UT^*o !n:*J&J£©H*lcil-ft h 'J-BftBSt 

* * ft JO* i: © fftt T *> * • 
itOftfS/oT' 'J > © £ * « iS II , i> * * 7 £ IC J: T 



nn* 2 o©rai*£3-^-cfi!c*. *tt*fciie«©«j!rffl*ii, a 
'i>o?7^^ss:f5. # x. 11 , thru, u s^ffl^iife^-t 

7/>M<ftf*©lgM?7;x£fa£U -?jT'7. 7 2. t3^: 

ii t 4 s^m^istc^-t r / > h ^ta*o igG^^attfn igG© 

■*:/77;*lgGl~lgG4*IB£T*o 

fifflfei^eaftffiroyjxDBjgeffi^^, -sir* oxst* 
©fit®** ttttH©teiK*ia*Ta*j:5Kfftfc* 

'j-srso**^- ktsdnak, «s©siE«**£-y--tr7'y > 
KDJri'j -rcftxr »©**>** dna*^ > > ^^•^•^T'5Sc 
a. esfisrsfc*©*^ ^o^^Ti '-f — i* oj se (v) s£ 

e«©^WHjgeffl«nio©vit{c : ?'-tr/>i-ti^©jitfE'?' 
t/^hci^t^-K^n, «--tr/>hii*©^t&©yy/- 

tin*. Eifl5rs:mi*©«£. Sffi©tDXB£ fctt-*i/'<- h y - 
^sem*^^- kt *onaw, i-?©fitavite^-t:ir/>h, 1 

-^©ftffl^«f4 (D) ^^^^^/^^^^^(/^©Jafc^-trr 

y>^^^^rfi^o, **r>>hiiyy /.DNAi»©a^^fts r 
zTimtt* jiLTBffltetJgj$t^:ti:ffro. a^©ftff 



5rDry>«e^*r>>h©«r*i3. v. d. j^-icfst (o 

itfe^-irjry > Ml, *8fl*K - * u >< - h 'J - B fiBBS © SHS (* * 
l-V. D . J fcJ: OCitfi^-t r / > V © ^ 7 ^ 9 - t LTlr)^ 
5, a*, Slfl* ^lie«©«fr-f--b r / > h©±T*<m-©Sftfe 

«fe^-tr>>h©ffittA.ui©-e©J:9n£yy /.omau, 

*f r»EW$nrt»^iM ? j i~\>Mb*t&z ft*. Btttea-ft© 

■ v. d. j (* ^«e«ae^©«^u j©^) ©a^ 

«7 t i 'J - J* >'<-©^m^ 1 o©iti£^-fe r / > b 
^^©6Er4, *<0 J: ttttttWHEWIl, «ft65^5TKffllgtt a 

- Kr4DNA*jB«r*?rK«*'frr/ > i>0SEJit*5, c© 
ite-f-ery^hREJijagiia^wr^ats^ni. 

KfflD - J fe^ **<f^^ti, fti*TM V - D J e*Afctt« V - 

J8*.«*<ftbft5. sfflfc xo/* fcii*tt*©ase*)Bjseffl* 

©C©S)WiBO*3- KTS DNAIl, rai£WlI»EM*n^DNAj 
*fcll rf?E^$tir;DNAj ^Bfim^p tt«a©«#, * © J: «p AC 
DNA it fHE?9$ n^fittDNAj t«flin, f LTgfflO«i, * 
©<fc?tfDNA 11 f^E^^n^emONAj t"?lin*. *5eUJ©h 

7 >^^x >©a*fi«ffEw*ea!r5fe«i)»: fcratt<£fflH*<ffit) 

hi, 

y > H;»mr*ta»x.>r7-^EW crss) icj:5«j>2n*. 

ffllfti^ffi^r *©(C^Kfio + ^fiRSS II, -^^*t»^7^^ 
»AT;t7-, ^"J:C/12tSS3ti ^I123ffi*«©^rn^© 

t ^ > B^x'>c-^-mlS€■^•^■c^5. -en»i© i/r^^u, d-j 
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fttt *S£-fffifc 4: C/II<D!H!TSff$ttTV**o QeUinger'b 
(1990). Science. 248. 1517-1523& X O * © * ir 51 ffl $ n fi 9 * 
Xlttlr^SOCto EW CACAGTG* f; tt * ©»<H* * * ^ T o ^ 
7?-7>-©aH::#«fflSEW©*'<-*-. *^TE« ACAAAAACC 

tsuBfisa^fe j ae^ > r©snnc> Bc/2o©ffi» 

fcy^v-EWi©^©*^-'*--!*^***©**^*/- 1122- 

24tt s © ft $ * © t> r n ^ t *> * • 

V, Ofc^OJ-tr/^hCliEWicliaAT* Ktt©V-tr$r>> 
htJ"tr>>Kt©fBlfcJ:^fttt©D-er/>h4:Jtrr^>h 

t©ra©5rs:«ffl»>i^ctoT, fcgro:/»j aew© 

* ttfflft*!*. *©J:?tt*7/>h>!><*££r*iEH^«dr©S:S! 

crn) ci^ttis^hio ewjcfeiti-e©^ -5 ^rnii, a 

IS W k li V « fr -t 7 > > h © ft » © s K^OPifflifciyj 

> h©«tD©3 K>©wfcj-ec4. 0a'ie^ornu, sw» 

-try>ht©»!ib*J:t/V, tr^>htD-tr/>ht©IWH» 
V y Z. ONAI" X 0 => - KS n«i*«ofr© ? 7 u K#J*A S ti 

Kt^fci, -en*© ? ? utf K©tttouN«« tr 
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VJfcJ:t//*fc<iVDJP*EW©l3K HEWSn**IKffi«iR 
e^*r> > h fc J:C/»E«$nr;5ISE!ffl«©T»m^nfc 1 2 

/;uttfit©si!rffl*»e : f-tr>>h©e^ii, -^snag^©* 

CStti* J: Cf6«li. B»B&©£Rffli**^©ftff 'J >©* 

\axv/t tntBtai&*t>oa&*rr o 'J -*-ew**c. ^ 

©*>5r-r*EW£=»- KT5 DNAfi „ ftSEJ r o7' , J :/*tt*frli6 

a ©sisc® *£©£**©«:: a? v-t r t > how-x 7 v >©rt 

£ £6Sr *oRNA©WR£HOT* i6 K oRNA* C a S >i H ©E W t> 
=1 SCffl * 7 / >h*©*©J:-3 tt?SEWfc J: tf<e© J: i 

r-M-©££Tfc*. -BMC, Z©«K* T£<fcSn/c«-BteBSl*, 

©-** u /<- h u -ct<**s&T w ©^<k«s©iBj^, a 
tgwiiHEw$ftfcig»£*rtK**n*fc©&tt©»f£**7'/ 
> h©atfiw«EW£jqj*JT*teaaft#e::5o -£*B»te* 
*© j; $ as 11, stEiifc^SMfc t<* tin 

5. 

-fcu/N'-hy-t^TtfaEwcffl©***©^^:?'; 



ettSv>«ftt±©fc©T*>So 2-?©»>i*fi© Bttte^C ©tZJE 

EStttJfc-r * : -&t/t*J&fi£»iis©iri)ffl(*fc h «j - 

Bttg&©ffiJffi<* Uinton«s>(l989). Cel_l. 59. 1049-I059 ) „ Jtffl 
©a©BM8auffi«5a©CLKi:e:5tTlgH ^^ttJBWJfflia^BEtt 
rio ffi^©Bfi8Sli, TOfi(t»ttKHjl8<:A$cfci:J:<}. 

CLiR^©»jw*B(zir.5r 6. c ©TjHiattfftsfeBiatefiEJR©** 
ii:n4) \zx • 9 T^-*m©^»ts^f^'s»nip tftio-ft^* 

frttzttWO ? >'< ?ntXMi~to&ftl-&& til* *°>9 

>'<^tt«ttfti*ft* LT£Kffl«ia#ttlI^(* (MHO a 

T BttBS©fiEJR*»#r Lanzavecchia (1985). Nature . 314. 
537 o c ©BIS!&©3££6E*H;t-&IE5* lttt<9ftTi>4, 
CtOSJiiJ:OiBff$n^BttllS7o->©TaflattffttflcR©(B)C, 

ffm«jii<l#iBM-tr^-<rirA-rvf-t, *UT5iSffl«©EW^ 
^e©»-Ti>'»flr:»cj:oa:z$tiT-)i»^«?Qtt©tto» 
^t^isr*, -wR^afttt©?cr->*aiRu^». ua^ft 

ft57o7'J >££«T*©tt. C ©t>fflfla^«ffi»©iftST« 6. 

Lf: «fc ^ C Ig* ffi * II fftt © «■ S « * U , GL®m 
*m*Z2V. Z»C5©(BI©(*tttt3?»a»Ji. 7 5 J&LtsXO 
flr»E«»Sl^J:0. 3 -?©«»ttft£ffll* (CDRl. CDR2*» X O 
CDR3: cndfiSJKffl*!. 2 J 3 c (>9 Ifn 5) itl'Vffl 



«®i4t:^Te:4:t^ftS?nti^, CDRl tC0R2iiHIS 
ilfc**7>>hrtgfllCft(tU -^CDR3ii^6«^^V»fc^t 7 
> > htJafe^-tr^^ > ^©fBIi^JiV. Dfc^aJiSfc'? 1 *^ 
y>h©(BJ©fifll^©e*T«>-5. CDRl . 2 £ fcliS 
^Kffl*©^^!*, FR1. FR2. FR3 *J:tfFR4 tSft^-i 

SR©iB){-, hews nfcDNA*<8EHsnTfttt* ig^^**rr * 
4sats:(*©aft^ajR*3f r, ^swcii 

CDRl . CDR2fc Xl} / t ^liCDRSffl^^uer^ffiH^^C ? ci - > © 

ttiiK«*&«rJ:*?^*n'9©««©^«©s*fe€^*« 

^act^^g^r 4:^tm f?^-^-? 

1 1 i -3©*3BBS©ftaE^o a <; >H^yx> (»&) 

**BB»C^fflT*4^ t hKHSM*. -file, ftSirorU >«S^ 
t 7* > h*HEW LT-«C£»ir.5«-^«U©i C t#TZ. * 
Lt^OJ:. -e©J: -5 a«EWSn^Ig«fc^©«:»»55«5ffiftJr 

mzfft ut^t ht&«su-7^^*^ji»»a©ffi©> >'<-r^ 

>«G^ffi©Y>'/.«BE^^t') 3ir*irKBSUttO««SnTi^f; 
#> (Z Vf {Z W ffl T 35> * • fljllf loounoglobulin Genes. Academic 
Press. T. Honjo. F. W. Alt ^<kC/T.H. Rabbitts a (1989) 
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w*!* *• s>-* t vistsxa-rsom* B»»©tes> 

h-C«>0. ft fc*f* L < l*7"7XT*>*« 
*BJHaS*TffifflT **** «» r Ctt* J K IS ail 

(ai*li**'tf*>'*»8S#> * A, T fix 0 * ^©EWO~S 

fritOCJtCotiT; yBEH*WT4fr*fcl*DNAEW*3- 
s > £ fcliDNAEHfcSi:: J: 0. ^Oot-ttae^-tr^Vh^S 

BizmjtT z z tfrr z m*.u. ^iB^o-ssfc-ci*, thy 



?*?i¥G-500233 (12) 
5>**x>©PiEHaftT^fci*S£-f-t:7'/>Hi, 

y /.*©P3HttftgE 7* o 7" U > it (r * r > > h £ ttS9°F fifiT £> 5 . 

t hauswoDNAE^^wr*. *n^ii4»ft&^Bfte^^ 

fiS^'-i^&filfc-etillEfl £ttTl*tt^JBfi-C-eCT BfiS&TI* B 
E^$n^^OTSSlZ»aiT5 :t^T^, 

J: / * fc I* S tt ft & 7 o "7 'J > V * i> x >€-£A/"CGx"* 0 * 
■J >DNAEJiJ^^C*o 

t = y a e n it « r * t * © 7 t f ft a r o :/ »j > y ? > * 

t h ftST* o :/ U > MC J: 0 3 - K$n5ftS7o 

t hifriiftboa^*oWE^i$nTt^*^h7>^yx>*^ 
wr5h7>^^x-7?Baiftii, as^«f5itr>>^a 

ifettKfflR***:. atg^i: BEH$nfcK«fcJ:tfSfflsiffifH* 
£ifcfiST*o -to J: "5 ttWEW 3 h 7 > * S> * >ODNA(i, * 
85 # f/RSE^^nfch^VX^x^^W^ittc^-trr/^K 
© DNAE £ EE K K li — aL^l*Tfc« ? tiBT^S T«4. C 



So DNAEFI* (#t/r:Tiy»E0l*) J: "5 tt£JB«C fefr 

fr^-ir, roesEW $ nf: h ? > * y x >ir j: o 3 - k £*i*tit 

BOtf'J'***- Ki fcl** 7i»©* 

ii -tomato tt<fcfc*)30H ©-a, anwMti < t bwono 
-a, l < i*^* < t <>m5K©-fc**T - t *««t* 0 

< t fcW 60-7596 3&<m-0-1f »J ^7*f- K^»^^T^tl5lff w 



S£^$hTi>^i47>^^^> 

ffIieSfSh7>^^x>cD«.i«fc^-lrr>>hli, 
x>7i<#A$n-6^b hft«j^«9B£^^v»aoftgEror'J>tt« 

y hit. SlJEeW h 5 i^* >*<S»ASfti»fc Hbtt3^<s»BJc«9 
**^0:©«*T0*0J:^ita*iit;8fBF7>^yx> 

t^, »En$nri^i^jgBtii£(D«£ftr>>^ttr5. 

BPS, Stt h 7 >*i>x >«?»©V. Dt?J:aj t r > > hofflfej: 
c/6aH5>^yx>^OVi:J«i:ir>>hoiajir(i, a^/iffltt 
tLitri- A,&n (RSS) *<K^fi* e Ud^T, *OJ:^il>7>X 
y x >«, >h*VJ*fcllVDJ ^E^$ 

n^HTEffl^te^-rs^^oa^^RNAxrT -r •>> ri/r + ti 
i«h7>^^i>^attoc<a*«f=ftr>>h, w^«xt 
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ft 7* > K0±»Tmo5iam*ite-f > KOT«i:. ft 

S7o7')>?7X^-f «;U*lgM * £ IgG M0?7XX^ 

7 f-^^a t^RESflrffl «iBioffi 8i sifter ztz#>. tei: 

IftBjriJ:'?^ f^-f ?fj ffl*»<ffl*&* ft*. foJ:Viin 
fcJ:C/e«ftff7a?* , J > h 5 > * i> x >li, "I SE «H ft -F -t r 
/>h®±Si:afrftfc7o*-?-ffiJ*£3t/e^aiBEW 
(OCTA* J:yTATA*5--7€-^C) Ufffi. 

w#fffcft*. ^ if , mm h 7 > x s>* >jto» * t < 14 j * r 

^-EtfUi, )«7>X^wOj6a*il5tl^ *ftK J: -»T*f£» 
£-T-»R*£<EiST fcfcfcirffifcft*. tlBH^^XOfli^, 

±£©7*0*-* -t-J:ai>/x>tf-IIIBE«liaft8!n;E« 

sntniiinifi,. ttH©BH(i#fch»toc*iLT* 

(is -e-©j:o^ai5i«ef-t:r>>Mi. Mfc^c/etti-?:/* 
i>x ^thttttifcnffim^waLrca^yyA^©^ 
cr4»oEjii^ba#?n5, 9 ttniBBfli*. 

>>x > ©<E2?fc J: tfHK L, * ©&*#&*£* ft ft *R 

#U*LTitBttiS^U^/U©h7>*^x>fc&*ffi#r*/c4i> 
(- ffl i * * ft * . 

*?* Lt*»«T(4, *ffl*J:tfliaigh7>*^*>±K**ft 



» K ¥6-500233 (13) 

DNA. cONAfe L < JX*©gB#*«5>R*i* ft**, *fctt*ft(Ittl£ 

7>*i>xx 7 ?#t H!itti:fc^tastfl5i:BlEJi|$ ft* LTi* 

J:03-KSft*ft«fiC<*fi, lg«e**7y > h£fll#Lfc£tt 
ICfe^TSttWlCWfflT * fcffr2©fiiGiKttT * fcfc »«£ €• » 

r. 

ft*. *oj:^ciiaJiJ:c;i«ah7>^i>i >^ttri i^7> 

^i^x-v^k HJttli. *©«*?>* tttt)K&i*£ft*4*ftCt® 

«?T(i*at hK»*i x r5:ioTH b ft *. 

ft*. *«5t^fit hMab it. t Hc«Stff5ntt^ Lfc^tCSKfitF 
i:8^$nf:ft$I5ttttt5. 

t b*.&7a7 *) > b 7 >X iS ± >£*L**.9&BR<0 b 7 >X i> j. 

UilRo«Ii:lTii, tofi. ;u**J: tfMfcUu #c/i::£ffl£ 
fcU@£fcffCMff *<£*«£© t b Bfflte* <tt/Ttefi& 
£fcri<Stf *ft*. 

>^i^ft»t9fl^Toitnift, ^36^(i-eft{i|SS$ft^ 
i*. c©*irMCTl*. *WM+KEtt3 ft tH^?l 



i:4$T&4ti»r^^T«)4, «;U*\ * * b« © cc tc «* 4 b 

«»©ffl*fc^l6^<Cj:0Wf#$ft4 o * © J: 7 ft i* f* , 1 > m 

;7xx^ ? f 

ssis*-c[EjB*»$LT$*j:9irf*, ss^^^-r^^mjj^r 

*£*ft*. *Offi©I«-f (7. cr*«fctf*) »G 

© * J6 & £ ft * . wOiie-fHE^iflSll7 7^^-r y ^ i »f I* ft , 

(d^»<) <or <-±gEnafrft/it'*?^«5^w 

> Hift £ A< 2-10 hb TftO. £^ ItgC^ttC^^^Si. 

i*. L*L><iA<£, h 7 > 7s V x >tt C ©fifc£tf * /i^> 7. 

Durdiht> (1989) Proc. Natl. Acad. Sci. USA . 86. 2346-2350 fl. 
»EJ9^ft^^^^i/*tt«<r : ?-fll53ca€-v<7o^>^ i ^ hr 



lftx€-fB < -eft^cDONAEW^m-5. r^^^^ft^^j jEjij % # 
BBi:tt/tX^ 7 f««li, ^^-y^ffia^^a^^^ft^r^^ 

«*I4, X*$n5t*^ -3 £«®*ift»£«ffiJ< (fiWxtfT. 

OT. AfiftrciiftftAfs?- EW(i»ffi^A>^^ff.^5Jfifir*6 9, 

tfitftfOX-f 7f (S) S^ll. 3 - KB JflOtSl 1 - 2 

kb 5' fflirttfltL. (CAGCT). (GCCGT) ©Jfc©E*l©£tt 

&$i:a^;^TH. CT. Nikaido^ (1981) : Nature . 292: 
845-848 £$KKDC b. ) 

ttX^f-EW^ft^friTl^, Sflffi*14E^^S$ftT4D0, 
K?n::£«Lfc80 bp OSHttltt^ifiiCe^fliJJLfc. 

s r ,. , sy,. xus-Y,\t±x. siMz^a Ka<a Lti^ga 

L/C49 bpOffi^1i*tt«-^Co (P. Szurek*(1985). J. imnunol , 
135:620-626 fci^T. Nikaido h (1982). J. Biol.Cheo . 257:7322- 
7329*S£® C i. ) ±TOE^ft£$ft^S«*»4. Si/afcf 
Ol*93g{ISWTft4 'O^ v-GAGCT J: tFGGGGT O^BOJi 
t^^O (T. Mikaido«3(1982). J. Biol.Chea . 257:7322-7329 ) : 

irStt^ftTi^x^^ft^oe^g^Samti^iiafeftTi^o 
s r ,ffl*uiaiiDo«Amit€-^u, bps. 2 o£Da«fi«Em< 



-13- 



49 bp ©«fIfitt®2-3<D?7**-«D**KBI8T6 (M. R. 
Uowatt^ (1986). J. [Baunol .. 138: 2674-2683* S & © Z t ) • 

flLTi^: t*<t5^^T^i. -GIL V-Jffl»A.OB«Wa 
M tuna 9. xW7*«»li* B3^fri:4»©asnffi*a)5tt 

^6t4Sr-ia«J:<:«er 4 w £*<T£ (T.H. Rabbi t ts £ 
C19BI) Nucleic Acids Res. . 9: 4509-4524* <fc O* J. Ravetch* 
(1980) Proc. Natl. Acad. Sci. USA . 77. 6734-6738 *^SO: 

»^fte^tt(stel i le transeript)KM<5a<* 6 £ L t» (Lutzeker 
£ (1988) Hoi. Cell Biol . *L 1849 : Stavneier £ (1988) Proc . 
Natl. Acad. Sci. USA . 85. 7704 : Esseris J: tfRadbruch (1989) 
EMBO J .. 8. 483 : Berton^ (1989) Proc. Natl. Acad. Sci. USA . 
86. 2829 : Rothnan«s> (1990) Int. Immunol .. 2. 612 ) 0 
BttdnMHiUiT 1 *»*fi6*£^*S)©l***i J:C/IFN- 7 1= J: 
IL-4rt< BlB8&*T© 7 1 ^© 7 7 XX «< -y ^ *<s« 

i fn- 7 # 7 i»s^ffist5ci^a86*t-ar4. aa^iz 

tt. ?7XX*7**£ttStfJ:?tT*h7>X^x>»flciaHi* 

T6400 bp©Hm£ttEfl©S*T£> * (Yasui ^(1 989) Eur. J . 
Immunol. . ±9. 1399) • * ft h © 2 E n IB] © ffl (SI & ft *_ ti , [gD © 

*© BUsa&Kfc^x *»£*£MPfcT *• 
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: c *<Ti4. IQim^S^lf. ffi2©Kl5lC«k SftSfiuti* tlfcli) 
G)©»®&£, ««« i xo - 7tB8St©«£K J: 0. ^JEfttfL 
46-5 (Kohlerfc J: Mi I stein. Eur. J. Immunol. . 6^ 51 1-519 
(1976)) . ^^ftOWft t LTIi. 17XM >f*X, ffi 

O < ti t/ ho7-f*'XICj:*&5J1£8K * fc It 3 « *l= * 

^T&fcTfcSRi©^^** «=>n*o # — ©^JEftiafl&fr «5>£ i; 

fcaoi-f, KKKttT4ft2©4**mfcJ:tf0«tt£irT*t/L 

*<os4i:-3i'Tx? 'j-i>n, * txff t&»i&ra£©fia8$* 

hi *y ? o-7wi,fii:(*©iRa£i8*:£tf* w fc*<T£*„ 
OtttfjtCirffiT£>*»* tt^ttti* 0J*J*\ Harlow* «fc Lane. 
Antibodies: A Laboratory Manulal , Cold Spring Harbor. New 
York (1988) "t>i:EK* ritfc 0, ftfira^'J > €■ * fc i6 

©»&©fc£fflfi : * J 9 a - T A,Vit*<b&&. : 7*o-7*i:LTffi 

Oh^a-KtUFftfi/o^'J >*£^ffi©tr>r Xte#ttK 
ffifc J: a ttfflite^te© 3oOgq^O»£ : f : ffili> tDNA 



©5 MmhttL\t±Y J A©(Iti*0. 2 «££tf>Oo «• « f£ ^-ffi <* . 

T*«tt©*j£*$ r y:/hx>'blS4. -e©.*9tt?SEyiJ£ftrc«8[ 
it£*li3-3©x?7> : ^ft/^^f Kx7V>, °J 2£ fB 1* x 

? v > , *-j:£;***<ttfflox? vxcjtoa - K$n5? k > -r 
>€^««©tt^fi^ffl«^^fiC^« £7* «*»£*©#* 

iftffyo7'j>?7^osffa*«3 - Krs. b lassie a© nn 
i=. S«a«i:igt»V«B*^X**nT»r«tt»^7X©5Ba€-fc 
f;^T, ^ 7 X 1= ohtii, RNA 7*7 y 4 i/ > 7 <D %i\ '< 9 — 

{»22iitta»iX$ni) ©wail. +^i;«aw ^n/cft^o t) 
©t*4 (02) 0 -enij, *^<i-cDjt/>>n:8^LT 

h*4>fi£*. fiQA.T, ^^UfcJtrr/>h«:Wri3e^2oOS 

Tl»'*U>i E. Selsing«=>. "Immunoglobul in Genes'. Academic 
Press. T. Honjo. F. W. Alt ^^C/T.H. Rabbitts ffl (1989) . 

(03) o -en^nSSO kbfcj:tf250 kbtZt>tzi&1J)to 2 -7<D 
77X^-Ji5TgEfflJ<ite^tr>>hCD^*^t»'. ttl Mbll^/: 
4HS0O77 X^-lit*j40ffl©ViS{r-?--tr > > h *^^, -E- CD 

T»i:5o©jtr>>i>o?7^;-^*f), ^i^rm-cos^ 



(Zachau (1989) Immunoglobulin Genes. Academic Press. T. Hon- 
jo. F.W. Alt* JCfT.H. Rabbitts S3. 91-110*) „ C/t<a«Oft 
25 kb TffilC (/cde) J ^ co ic deE m it ± at 

(I*3f;c>^200 flSCDViSfc^'tr/I/K ft 40 kb tC^r;ift30<B 
ODSe*t/> > 3 kbOCBBrt Lfc 6 ffl© J -t r > > 

fei aft 300 kb(r r?f; 4 9 filOSf t 7 / > h ^ •=> 

6Si. ^ite^ffilix Sfefe<* U©fit^OK<D«ttCT77ft2.5 MbK 
S-J< (0 4) « fi|gV-t^>>hliE^®(Ktt^S-^t>T6ocD-7 
Ti'i-l^StKt^tH. ft60©V B l 7 r i »J 30® 
V H 2 *tr 7 / > h . 80© V „3 tr r / > H . 30© V,< K 
3 o© V «5-t 7 > > h *» «* 1 *^© V *6-tr r / > h 5 o Berman. 
J. E. £ (1988). EMBO J .. 7. 727-738 . t hfi « it £-7-12 T li, H 

*©V7t i 'J-O^^-^ADJ^tl^, VH6 7r i U 

xtr> > hO90 kb a?Ji:7 7 t , >r$n4, Sato. T. •=> < 1 988>. 
Biocheo. Biophys. Res. Commun. . 154. 265-27U «StWD*J^CF 
J-tr/>hlx^T, kb ffl«0'i*fri:*5iSr)n5 

(Siebenlist£(1981). Nature . 294. 631-535 : Mat suda <o (1 988). 
EMBO J .. 7. 1047-1051 : Buluwela «i (1988). EMBO J .. 7. 2003- 
2010 : ichihara ^(1988). EMBO J .. 7. 4141-4150 : Berman^ 
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(1988). EWBO J .. 7. 727-738 ) . 

t Fffi3fe<Z>JSEW$flTi'*'il'*'7* DNA£ 3* A/ T E£ & « S 
a<D«^. Ll* h -7 >XS>x >l*670 -830 kbOS££?Tf * 
Not I fiftH-**A,Tat*,, ZO(K«-<D*$li, 3' WSSitttfSSIB 
? V > 7 £ t\Ti*Vi*tz#>* **R&T S>Zo LfrLW'o* a 

DfcJ:tf Jite^-tr r > > K HiOtZti. 6. r3. 7 I & £ Cf a 
I £Sr<B«*£*t;„ Berman£(1988). EMBO J. . 7^ 727-738, w <Z> 

©&ii<:#£££n**«?5;i©£e5£iEL<3saL, * LTI3 

2. ggh7>^V>X > 

C. !ki*i*im&>Hz£0 aewwcftca k ^ > * x > 

Sttttt«. t hft&^oyj >ttffla£*ffi**<D670-830 

hp Not I mntt. h v > * ^ x >{*B(transgenesis)©ffltl# t h 
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K«H]T**DNAEn*WT6o K»tt(SPHr^in*U=)>t'^ 
-*i:*B$ft*t, fill LTl**DNAffifr>!r<aW*^fiK*^T 
ffl fa)*) Kffl^ftfc^T 670-830 kb© Not I ft »«r * ©dcT * . 

ftolfiOftfffo^'J > h5>*-;>x>*|&f£-£L*!>*©<rtE? 
:^T*4i8«?r^§T*5, r- 5 >> x > 

ttfili, YAC<?*- (Murrayfc J: ClSzostak (1983). Nature . 
305. 189-193) tc«fc QtikftT Z Z tftT £ Z DNABr It" J: 0 t> X # ^ x 
ft87o7>;>h7>*s>x>*ftBr*©irtTJ8T£>* 0 *©«* 

•5tt£(*rth5>X:>x>ftrB(* % h7>*i>x^?7#fcMt)t& 

7*, YAC^ 7 * ~«t»(Z50-200 kb© DNABr £ * t? 5 -f 7 7 'J - 
fcfflSSiCfES LT 0 (Burke £(1987). Science. 236. 806- 
812 : Traver«5>(1989). Proc. Natl. Acad. Sci. USA . 86. 5898- 
5902) f LT«f'J7 * oT2Q0 -ttlOOO kb X0 

©ffl-C YACt •< ^7 »J -£ Sift LXl-Z (HeCoroiek £(1989). 
Proc. Natl. Acad. Sci. USA . 86. 9991-9995 ) itfl^fc, t hS 
7Jffi*ftffiro^'J > a fi^fffi® 670-830 kb Not I Br K" 0 ?S 5? 

&KJ:oTXfi©h^*;>x>*§glCKaT#*t*ff. <*n*o 

yyi.ftS/D7'j > h7>^^x>€-^ffi$-tt-5ctirtio^T. 



* tt T -5 DNAW ft fi , U< (i*-©DNA«r £ *-© 

DNAfifrK-©*© J: «5 'i fiHSO^U. »H( (1^500 bp-tt2000 
bp, ibfflKUI.O kb— 2. 0 kb£*t*. £<*tt"Cr-7>;*^* 
>*JBfiE$ tf*fci6©ftffDNAfflT 1990^8^298 
CU.S.S.N. 07/574.747 h t (C ffi W $ tltz t DNA«r *t O (8 ffi 
»jL o DNACDiffljart±eR (Intracellar Generation of DNA by 
Homologous Recombination of ONA Fragments ) J c8T« - 

D. /hitfe?-tgh5>X^x> 

ift ft II 14 150 kb*«. «SWlC (11^25-100 kbcoDNAEWT 
*>~>T. 0 E DNAE FMP'pti < £fc 1 o®S?Hfi9^«JKlx (fiW^li. 

fflmy; dnae ^ ic h lt, amtyn < t 2-5 kb, 

L<U10-25 kb * fcU-enWJiCDX5fe) €-WT*«fco^, e^©fe 
<D€-«-*^^< tfe J -3*CDNAEJ**3? : afifi^sigC ( V) it 

i£ftr>>h, a»6W*0 (J) a$ttts*r 
a«6&9^«tt (D) m**±r / > ho i«/j^£^s h>^i 

&*3&<^C < t t>25 kb , aSW^ 1150-80 kb XhZtiZ 

*£*TT i bOU'pti < i fctt30 kb TfiiOi:«tT, ^-f ?f 
fl5«i:flE«ojj!t(:aie^nfc2oO€S0«*Wr6feO(iftS2W 
KUtf)70-80 kb , ^ i t < < t *>tf)60 kb Ofi$T^^.^ 

5CC % /]N8<E^ffi<oiH*<D5*li»«C<Ji^»ate (^t-^7 



•;i>iiv, d. Jfc j:D'CiEfE^-t r ^ y 1 ^iia 

ae^-t^j' > Hi:, 'pv < tfc 1 ocDftsosTirfflisaG^-trry 

* Offi L < H 7 7 s > h * tfe»*l(li7 3i 

4<c«x.T, 3- K^hiftsror'j >©igy »tigG Btom 

^KfiE^fc^Ti, W^tflgD. IgA* J: l«E OfiE^^^- 
th<5t«Jffl«t7>>Mi, 3kbODNAfi$^ift>T*»U 

6 oacoatfctt j -t r > > h 1 3 floftilft■f^*^Tali, -en 

fcJiOo-atr*© 5 ' g0 7>t-« tcm- 0 23 kb SFil/SpelK* t 
LTlttTMCc (Sado^>(1988). Biochen. Biophys. Res. 
Comaun. . 154. 246-271) ^iSStnii, 'M£fI»Sft 1= i» 

t±8j® Jffi«ie^t r > > f ; li^ sec c 
<D»r>i w {iizafE-ft6afc : f©jaoffl*i:rr^*^i6, i/ftai-^ 

5. Be*:, zofii^iiSi'iJfflJjl^^t'fiJ!), «fflx>/>>*r- 
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t A y f*ffl#£* V (Hills £(1983). Nature . 306. 809 : 
Yancopoulosfe X C/AI t (1986) Ann. Rev. Imaunol. . 4^ 339-368) 0 

-enii: vDje#*Hte$^T-e)cu/<-K'j-Ba§a€'iBec* 

tfftG5B8ttffittt»*fc (Yancopoulos *d «k C/ Alt (1985) Cell . 
40. 271-281 ) « fcft^li, 23 kb Sfil/Spel Br K © ft *> 0 IC , D 
ffi**©-gB*St;36 kb BssHH/Spe! Kfr^fiiC^TH. * 
CD J: 9 *»rK-©<!£fflii, fl^K) D - J fc£ ^<SiS $ ft 5 ' W»E 
H©ft£ttfl0£ itZo 

t h D ffl*(i, Umz&& Ltz 4 i tilt 5 ffl©fflE'I9 kbCDSffi 
fcfrsfiSft CSiebenlist£(l981). Nature . 294. 631-635) o 
ffi*U10iB*T©iG9-»OD'trr>>h€'*t;o ^n^O-trr>>h 

o-8Biiv y e>rshti>-9, -eftta 4 k^t, 2oo»c*4 

#5&£«-5 T^«fc*ffiDfc**ff ST ft 0 loi 
fcli 2 o©SaD5fH***t;6i*0NA©«fc*&© ft fc* 

n^©Dtr/^o*^ffinor*4. «»*<£*©*** 12®- 

©<ffl4Cr>D-tr> > h fc*t/J&-©l5 kb lft)tT*4 0 DNA© ; <0 
BrK-U2-?oaRT4Eco8l ftfrfr^t), *OTS^«:E?flftS 
£ftTnft C 1 chi hara-i (1988). EM80 J .. 7^ 4141-4150) « 12© 

tf* L < lifflBfc© Vigfc^-tr TV > h *<ffif7ftft 0 WfgEWt 
-Sir 1 -3^:ti2^C5SEJl$nTl^i^Vtr^ > h ZZtJlO 
-15 kb ©DNAflffK-£I&ttf fto #Btttf£ftfct h /> -f 7 'J K — 

W^tftti/ h / tfa+H /UXtfi;**a£f ft fc© (Neakirk «i 
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(1988) J. Clin. Invest. . 8L 1511-1518 ) ©G3 V * fc£ 

^nf:J--7 S' E^^^Blfc^o-y^S^T, * © «* ? 
*DNA4r*t/7 d- >*S*RT fto ffittnRNA© 5 #B8REfl*ffi 

*>x. -©ct<*^fpfiu^fci:©4»tefiaav-t JT> > h^mttT 

4/;46©i--^^?^U*^Kro-r (»H< lifi$i!r<40? 

9 \,t* K) ettsrft. afflBtsi-ttrftfit***!-****-*: 
j)<fli^Ti^vt//>KeE?c, :ovtry> hasten 
T«4; fc*»ETft fc'tfTtt < . -fcftafcSKfctf ft 
>>x:/H^©£tJTfea!M7ft« C©V-tr>>h€"±ifiLf-J:«5*w^ 

fcftiwi, YAC7-T7 7 'J £tt©Vfc**;r;< > ^** 
t/*$ aSLfcDNA«rrt*i*ttTfto ««^e©vm*tr5r>> 

h zzvm « ©** scdnabsk-** 'i>»£*£ k ? * * >* 

YAC *9 9- (Murray** «fc C/Szostak (1983). Nature . 305. 189- 
193 ) , F S^^- * ©7 ? * S K (0* Conner £(1989). Science. 
244. 1307-1312) t tz it ±&© & K* ©fflft X. * ffi £ <* ^ ft 
»£ffit*T. aofr©*«ft©V*r / > h^WBiK"** 1 *?©*: 
£tt»rtf£*ST 4 C t (,ST*eTfcft« fcfttM*, t)SV«*^< 
- MJ - (»&) tffi-jCfcfcTfcft. 

ffi©ftsiis si»/h»fe^fffi©f^ctc^«^ia<K tr t>$*<. fcri 
^Tft -5c t h *«e*ffii* 1 o^»t©s#ia«-fe r> > y 

6. 5' J: I/ 3 ' x>/x>^-t-tt©w©*7>>H* itC/Jl 



^8?IT5o©ai660^J-t:ry>h€', m-©l0kb DNAffi K it to 

tB»©DNAHrfr, (cUo ( 3oJ/;in o©DNA 

m*«e^, d t j £ jgttffltfRW, t fciis«0*EW©i^rn^ 
■e^o> «-E^a t h itfc^-E^ je ffilsl t-«> a ) 

a>£» V. D. J J:tfSttffl*EW*3 - KT o, 09 * I* r*75kb 

S(C!5*>ftf;S«0«E^ (0d^li!u^J:Cfr) feJltfX^yfffi 
$ft^. b !-DNAft5ISI6t)<r*9raT^0aoWE^I€S»t5 ^ 
f*£=> - K T ft tt < t^2-3, 3oJf:li4oODNA»rfr^t 
SfcrtS«ffi«EJ9^©l»rft**«'*A/Taft/i:ft -5. 
E. fifit^ViSiE^-t r> > h©^S^ft^J:Cf 

ffl*iie?t7y>no^, vite-f r / > h©e(ia«. d. 
>h©»^iSA>mii5ift, g£$ft*fiit*©fl)9o*ft<m-©vitfc 

ftroh^ffi^^fS CKnightfc J: CfBeckerd 990). Cell . 
60. 963-970 ) ^oaianii, lflSe©Vffi«i8fe^-trr/> 



h 7 >^^x >«Ki£r«5 w i^5i(jgrJ5ft. ttoT, 

f©Vffi«itfe : f-tr> > h)^€5^ftft*^€-*ST5^ft*t>o^ 

t^aa Lf. :©7^o-f cintf, m-© vitfe^-t r > > 

- h »J -©4fiE^ + »'i^att*CDR3(Ctt«T ft :t*<t^ Z ft 
S«ftttffi(*©aifc©fca!>(::i<CDRifc J: O f CDP2<;fc^T, Z^ft ^ 
^k b ^ ©coa* t«. <tsEi?5©ifliic4a<*i-^0ir©vit£ 
am^ftfto c©^^a, B»na©^'J a- rna l^cdna 

^ic^©V-lriry > h^a^fri^^^ST^ Cci:$^<. -e© 

©fPfi^SSirrft^t^T^ft. 

fi»V-t^r> > h^^STft^»fcJ:l/^StV-tir> > h 1/ - 
h »j-^ftfirft^i6©C©^K©«5ti. 05 t 6i:»^$n5« 

CfcR»i::«fflTft-i:*<T*ft. la--';?*?* 

-©ftfir^fto ut^aJ3B*t»(4. SE^snti^ii'Vtr 

/ > h t-ltlZ 5 ' *i 3 ' »»EF?*^Wr ftDNABfifr (ft 2 
kb) Tfcfto C©fflrH-€-, 7^: h\ Ii0 5 Jt Cf 6 4» T 

»dftfc*«i 'J >*-8Btt**tfpGPl*^l*pGP2 (ttiC) o 
-r>rT4 (pGPl^* J:CFpCP2©^'J 'J >/?-t»iiagBttu*ai£» 
II fc i « T to eg T ft ) . i>ci'"C*'i^?7U3rf'K»4>R»8E*»5fe 
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67Htf KOftS) t#AT4. MfRgStt *x" U, : s 7 + & 

tvtry > hx? v>toffl©< > ho voa ' asssafr «=>tf>2o ? 

■7 -fflRX. i> 7 7" ten £©IHI©23 bp © X ^ - *t - © B IC , V 
*7;'>he£.S©l')20 7 ?l'*-*K3' ffl II fit ft * * t^:^ 

5* i K*»* x' titv 'y ' twttri: fcc*0. 
77> (Vt^>>h) *6*£U 5' Vi*7ot- 
* - , i//tA-^7f Kx? V>, Oho^ * x * * » * Y * 

4a<0t'Jtf?Htt K77-f7- (P1-P4) © 
£6fcTfc*o PlfcP2l*tt50? K*ffT5»iX-;t-J3' 
*©«■* ii-*«cDNA£l£*Mte 9 • 

Plt* % pVHl*©eft* ^ rt A^EPIOT >^-tr>^«ICffll^^E?»J 
©fi20?7U**KTte*9<5'**3';fi|3]) (SJE»**y" 
(DSSE^I^^C) , tl/TVH7l/--i.9-?ffl*3 (FR3) © 
« 'ft© 30? ? U * ^ Kfc/W7'J ^XT57 >f--t ^EWO^ 
30? 7 U** KA<tt < . ftfc©**>30? 7 U *f" KKflt 0 , R^*5V 

*>X2f|8ji::fcD. * LTpVHl*©*m8flGt "X- Tte*Stfj507 

ntf Ki«ii3rfe5. :mrx' »i R sb . -f > h o > © ft 

fc©tt20? 7 U K, J: C^FRl © ft » © tt30 ? 7 U * f 1 K £ £ 
ti'. ftH)©30? ? U*f- Kftifili. »'i4VH{B«tr> > 

Hcac:-r*J:-5i::#J.--7-Cfc*o *»J=J'?7U*?- KP3fc J: 

o'P4ii. -en-enpifc «*c/P4©ft8J©tf>20? o u** mis (bit*? 



«^¥B-500233 (17) 

CR) ir J: rr.*«cDNA***3T *©ictt*>ft*. 
Sffli fcaesa^fi^o-r «j vae*®©^*?"' > how 

#T£*7*7-< 7-PIfcJ:cm© 3 ' *Mg8ai*, SJ&SCfcoT 

sscflisrict^Tji. ra;u*. £Bt©thVHit£*©? 

0 l>*+ KEfl#JS3i*ftT^<S. Bcrman. J. E. £ (1987). 

EHBO J .. 7. 727-738 «fc XS Kabat. E. A. £ (1987). Sequences of 
Protein of Immunological Interests . U.S. Dept. Health 4 Hunan 
Services. Washington. D.C. £#B©C to ®»<-. thSfflfc 
gj'o^ij > itic-y-ffi© V -t 7 > > k tras** «t a/* f; lift ST 
S©K«oB?* 7 7 -f ^-Pl*>* J: tfP2© 3 ' 3fc8S6B#tt, SB s £ n 
fiEWfriSScftStiCcJ^TH, 0J£.t*\ Kabat. E. A. £ 

4 ? ? U *^ K»7>l*, Pl*J:tfP2:77>rv-©3 ' IPftCfci'T 

k«ff*n* 0 *jsc* r> v t-©*T£jea<«s$ft* j:$nr*n 

£© ? 7 U * f- KB^CovTli. S*E:-f *Plfc «fc P27 7 W v - 
^©-e©J:o^?^L,^f-KaJ^€r(S)»lwgeJBLT. R'iiVHi 

©7*- *£SA,TGc*Pl*i J:tfP2:7 7 -fv-£»#r*o 

& © « J5 I* * ^rft*©*'^? 7 U * ^ K77-f7-Sffi-ot, 
^-pVHl*Tt h Sffl V«*cDNAEfl© 7 >f 7 7 »J - tf^ST 
6^tT*^,Plli. thBffltt^'J A* RNA *>•=»© *-ttcONA^ 

ffior5-«©^Sc*Bflte*^6o ^v^r^S© -*ttcDNA*T 7 
H7; Ky*±T»BL» *R«aiii:L>*>, *tTt'J^?U 



^-^ K7? -<7-p3*i<i:aP4^ffi9 > (pcr) 

cDNA^^flc - ©cDNA£PlMte l J T 9 9 - © tz a6©»52 t LT65 

mr^o «i«T««*nfctfiEtt (fto.3 kb) mr 

- x- fciC/ "y" TtOlftU * LTpHVl^C ^ o > JTT 

5, 

^filtt fccDNA^ •< 7-7 'J -11. ■5JSffl*-tr>>h©^fi!cy>'X. 

7^7*7 >J - si?E-try>h©«*©y/x>7-r7'7';- 
^±IaJ6 3 o©«*^»mr5o a*©^^^^ »J -U50 

-inr oc3>'<; 20 kb 1 ©©asewt 7* 

/>hC«ltLT. 2 kb© DNA 1 ^©aUtftViSfc^^SCo 

* - ^ -E^a-r. 

-e© J: ^ ^cDNAt -fT'^'J-U, »MWIBa©^a6{-»S©^W 

m&m V"t7*y>h©^r^flo»aofio©2o©»{i(i) v«t r 

>>hffl»x.©S85W«0t, *,*J:a(ii)Vtr7'>>h€-«ar4B 
»l&7D->©2 8&£)Sft"C&*c 3P — ©(B0»li2-3©^rfeTffl 

^TftfcHiffT*)**:*), BOB8RNA©«t U T ^ttffl» * a it 
6. ^7 >^/.^7W^-PlfeJ:CfP2*, ***<R^*V 

tM^^o 3c^T-en«i©77-r^-€-ffioT4-6-7©8q(B©7-r 

:USKt5, 3J ~ ©<B 0 ff * B fin 0 o - >©S?fl^iB« 
Uf:. m&V 2 -?O^STfili flio SP-IZ. ft/J>©«£©Ct 



iHauRBaBa^*t;RNA»tttfflr 4. 'j t»«*ai* 
s£»©ftBii*i8«Baaa© i o©«r** 0 l^u^^«=.. -en 
(iffiBtetea nsaite-f fints^m^T^t. rna 

©S9©»(i^llllT^4. «atUTt^BfflflS©909</r<*«»©u* 
d «J6aUTi»SlBiar*0, * bTftiS©ftfi&<£ta>T 

»©ftffitt5Sn^:$ < (SffT^o fto-c. »«infc#'JA- rna 

t >i:jto, ff£OB»RlEfH:o^t«^4. »RNA^ffi-?zt 
^< J: 0*mWr^*«^, J:az©RNA^a^it^©lgC EJii* 

tit. cDNA©»-a^fiJ^. IgH e^tt^«*W'***l40? ? U** 
K©S«ffli«x^V>2 7'7>fv-l3j:0Hte$1*6o ^^TP2€- 
ffll-TSI-tt^fiJ^MteU, *L-CPl€-ffll»T»Hi«a©^«^WI 
ftfcf C©5I = i«B©^fiE/ir4»©cDNAli. P3 1 P4 £ ft ^ P C R 

>>^#»«^ , -|=3'??^^^^'*^«^^K^*s*'^ ^^ / ^^;,^ 

^-<7'J ^^-tf- >3>^CfilPCRffii-J:42»lW*«<:J:0, 
|slSr4:cJi<TH. t©J:^iVt7/> FH^t'J-OI? 
a(t»tli> »SOttti:isi*4 V* 7 > > h©«ffl»SCfc J:tf7>ff 
f:BflT5t9«€-fim ERtLT, * » W © a ♦ © h 7 > 7. V * 

Lt. itfC/jNaficiF-ffi h 7 > ^ V * >«fittCif l'T 1 ttzttt* 

e©w^j vie^t r ^ > i* ^ffi *? - t frvz 6. 2i:, -e©i-? 
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;?nofii(Disi:^8$ni. -en *cD«*?8*m 

II. »*U<US*©2kb®VfHi**jr/>bRflKv > ^ ADNA7 

g*©#A*E5C«*?<::* yyi.DNA*fH<fcL«U'TI?a**T*c 
tHJ:0HB$n^o f J U DNA fi , # * L < I* 4 a © *fl* * WBr 
*JfS»* : Alul. DpnI. Hae III X tfRsa I T ft * n 4 0 :© 

50-100 Kot-rxeffloiififrtT^'j at - Ky 

teftL, "TWXtfffiT*. 0.5 -2 kb©ESrt£D»rfr^. pVHlfctt 
Blieeo/^M-CfJ M BanHISfcttBgllffitt'tMC 

^-f^'J-fr'iCDtfA&rtf-fcB* ' w* " z " TiBtttt 



it* 76-500233 (18) 

£ i/ XmML* 50-100 kb£B£. D - J 

€-B»ttAr-6Cti:J:0, E Affitf Sfl # m - 65 <:: » A 
*>/;£T. ££V * 7 / > h U/<- MJ - £ D - J - C 

y&fc+on&nztoieiTzz tiztoBtertrnzxTzt? 



*KJ6iIT*o ffiot, *>77-5^*JKr^:ti:J:0, #A 
(Capecchi (1989) Science. 244. 1288-1 292K «fc 0 «Ift £ M 

^*08lc?ffiO**t«»r5Oi:ii3-3O»ffi4<«0, J«*<D 
*Ai:J:4S«ffl*3 - KE <D E« T * . DNA« fiEttl x -f -f > 

-5"?^ii^J:Cf/c«fe-f€fi£*rS^^i;iX, Jaenisch* 
(sJWJS* (Zi jl$tra«9(1989). Nature . 342. 435-438) iZ £ 0 ^ 0 

^S^L/iff.^^^ ?-£m^Zc KpWClneo frt>(D** 

-7 4 > stt&i&B* (neo) ^»^iie^cD3- K(B«fi:»At 
pMClneo IfABfH-Ji neo» ^ £ ffi ^ r i to \Z 4 ? x \ v V O 4 
/l* 7 a * - 9 - / x> * -EH?fi: o :©7ot-^-u 

fc©ISi**0*»©a«-7-;&-i:LTneo ^eE^Cir^r&e, 
7>/i»Aafti:trt«tt!li8«7-*-t LtHSV ^; ^>^ 



^-f(th)«e^*tt«BEtt©*«l»cftllDr * (Zijlstra^ 

»e*ffi*tt*r jfa«©fiu*r*s. z©m 

SC15 kb 0RpnIIBrH't7'5xy;/.7'f77'J-^^J|lllir5, 
1.3 kbO J & J$ £ pMCi neo d^Ol.l kb^ ABtM"*- <fc 0 IB ^ »i 6<> 
ft^TKKpn I fflr^O 5 ' ICHSV tkit £T £ {*» T * o *8f^» 

Jn ffl«Ot«*fcfc^r«57 (07) o neo «£f^$CU: 
r 5 v- D«« + ©Kpn I ffltt® 5 ' eDT^^E^lcffl^or 

o 

*ffi*B» (yy^T^h) Ti. :<577o-f-|i, iEOTT" 
a-^rce^^tOtlBIUlS kb ©KpnltBrH-^^Btroo 
pyCIneo fr^CI.I kbfc Affifr *x ? v > H ^ BaaHl SB 

ilOt:^i:»AL, *LTHSK tkigfe^^S' Kpnl^ttufttio 
f*« neo »ABrfrOM-ffllC^»t i "tt2g ( C n {* tkit £^ £ SI 

Hire) ^8«t4. -en-iii, txtz o □ - 

PCR««J:J:0»ai$nie PCR^7-f^-©-^(ineofEyiI 
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•J>8fc*ffiC&ofrft^£«tE**ry>h©£65£*fc*#5 

©B]©*Bizj:Dift«5»ft4. ttEt*§5ftffiTft*ft£<DS-K/-f 
>CDP?fiB©CDRl. 2 fcJC/3 ft$IS* jStttafili 3 

/u-7.biztt«-r ft. inn::£ttLfc<* ^ iz. *ft 

<koT, 0C»U'<- h 'J -«C0R». 2fcJ:tf3®E*il2«t4irJ:0 
fc££nft. JE^ttta* MJ -££flET ftCDRl. 2 «fc D"3 

3 OOBi:ft*T ft : ffl»*.£*1*. JtCF 
fcttte^fcS:*. CDRlfcC0R2CO t C ft<Offlft*£«ttl** * ft 
CDR1 ck C52 EW^^C-ff^iVt/O K0««^<iit;4. 

!K**£t;ft. *£££«ttliCDR3£*tti:0*ft« L, V«*£<* 
tzi fcA<-9TflPlHT HI*, 3^©ffi»tt*Sfct*CD 

£T©£«t4<rftlttTfto tflftjlib- J: tm££«tttt-*Siztt 
-ftU'<- h 'J -0£tttt<Zj?«f ft (01). VD JIS^IilgM 



**3¥B-500233 (19) 
n^ccKicwLTa^oafoti^wrftaiassiKU^T-^ftgi 

fftftg<D-*U'<-l*»J- BIS8&I*, Igtft Lt •t©ttlS£iaB& 

ft#Ttt8afcS*Bfltt* » * t » V T filfilES # b aaa© t <a& & 
fftti£tt£Sflte* ttft. 1 nAH^^ft HfcEST* ft (08) o 

*i:M<srft. fcoT-*e;s*£i7fcBfife? °- ^usnz. e 
fi^n^feffiro^-j >#***rTftffa?o->££Uft. <*ie 

o«sc;«r ftattW0mutti* o 

^J6W©; ©ttjftTti, L^!>ft<&^:CDfM^b- 
J:c;CDR2£^it4tt*ETfcft. V J J: a V D J @ & (Z X 
OfP *ftftCDR3£ ^eORttftftKlZttLTBSfcttfit* 
ft TttJfc<&#t±i£!&£Mte£ tiOCtd^i'J'Oafitt 

*afcTftT*>ft3. i->t, -ft^an^ffl^r i:acffl©ctt* 

h -*ftrfiTft fc*©^** J:tfh5>*>> 
JS$£ft*£*dfg->Ti>ft. 8»t5fciS»0Se<&raiZ. *<ffi8S3S** 
4?e©?o-^ttfLJi5. *ft£©?o->©XgB#iiigiR 

•^^sc^ffarftefaciKcwuTisft^^^rrfta^^s z © ? 

a- >l^i«fltLT©ffltt:ISC«rftSfQttfictt^S»tft (09) . 
*£<E©c<DH£-CU, PfEHSftfct h fiffl C/g«**TT ft 



Kfflfn;I5{<rWLTfiL»Sfttt€-?rrftlA«:€-^«trfto z©»&cz 

«:«t4isafttttt*(oit*?i*e;T. z©v 

o*j:Rfcfcf£ttf&£|j£0iasii)£iiAU &i*T8r&ffi:iSi©* 
+ U > S> UfcWftCtt. iao^ttiflai: J: 0, 8r«ttfiSiz*f 

rft««*mtii:<*A<K&aftft. :o7^D-f«»(02ooi<j 

Z*;*LTSl-|Z, »E*!£ft^ h 5 >*S>:l rtffltt**'* 
**fc*©PSEfl**tEttKfc*tf[5mtt<:fftfcT£, J:r,T±iD 
Lfzmmm&A.{z£0*ti±<D&& : F-£mf*TZ>&&t><K<KZ>. 

fcj:cf«*»£*cDJ&»T*ft. gsevw^'j k-tu, 

7-5 ^TlfflflSCS^^t? L»ft Z tfi<T £ ft SSCA^sjIfetttfilS? 
£Barftfc<DT£ft. fOi V;t h>^'J K - -7 £ «t J& ff 

{*tt®t^ofcfl"2^CCJIi4:5lcrftfc0^ao^a)6i/^nft 
(Janes fcJitfBourla (1987) J. Immunol. Methods. 100. 5-40 

m-EBrfr (tt20 hb) J:izmtt3ft. -^3' x > ^ > * - £ * t/ 

SEW* n*: ^ e«»e-f n» -odnabtH- (rj2o hb) ±j;m» 
rift, 2^o«iatej. epBJt««fi£«» tett«ffitt 

*<^r$ nft. 

Ett«6£ta (010) ii. t h t 3 tsJiVr I SKt«l««-*6"25 hb 
«SliHoa^(07 7 H«3' x>/x>^- (Pettersson-i 



(1990). Nature . 344, 165-168) £*t/700 bpBS It IZ 3 * M tz . 
SE^^n/iIgH «<£^^^^-Tft20 kb K-vBrlt^ 
•bfijfto SiflWStttti, «EJiI$nf;/c«i 3 ' x>^>*-££ 
^■C20 kb ©^^DNABfritT^fto * tl £ 2 oOWBStt ^ , * ft £ 

-5 * Y y ©*-8Btt(:*>^Tffi*ii* ft ft J: "5 IZ. f5)i$i£ 
ATfte \>7>Zi?x-?9-70X&h7>XiSz. ^oRNAOJB^il 

lc*»^TFACS^ffr^5ia h5>X^x>IZj:*)3-K*ftft^ 
>/< 7K ©ttl»affi369l*»fijr ft. ^I'Tv^^Uo^wy 

•j K--7iz j: oea^ftfttai^Tftsaarftp msoiaijattWfrM 

UTELJSA J: C^FACS^er^^ifi UT ^ 7^^^^^4-ttttJTfto 
a»<c. t> *-«izfciEcD><*/v*l§!8$£AT ft C til J: 

imjm?S^ELISA i:J:0»«rl/, « * ©BtOElZ** LTRit •iftfci? 19 

fottt higG cc<*©ai^^«iiirfto 

thfcttO££fZ«£fflTftfc*!>(rtt. -ecDKIR^, »it<llitfc 
y »; K-v(;M«-TftCiI5i^-«i', S^ttAT 

ft. c<o/^>r^»; h'--?NmtjL&itn<n.m ( l« tii»zcta?i) t 

■ftfft, Pr^tJtlSlii&dCilR (* /c(i»-tfi:©) t^liftft. =I*t 
TfcftlX. 3ff-CCJSi(lttAWizy-Cvl5iir<t^W(z56«e^$ftft. 
C ft 12. »-CCIK^-»:h7>^^x>BI^BIfflBat:J:0)Kii*ii 

fflfior- ^©ff s£«Er ft, ^EW/ftffifflai^ y i> a - >u* 
tttm£Ltz£tzu*tuzmmts$Ltz*-VLmz^i ^j:oikp? 

(ip)itltTft. SRHe : (35-DClK^^t '*tO ^^^^ 
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■y n 4 y YT i> *'<'s Y + T\v\Z$T 3*35 B :7St7oO 
H7i>a'<> ^©W-CLfKfcttOSLfctfT*, SU5B : K 01 Ha 
ttKttKfcuTELISA IC J: OK*tc.5i:o^tK«t *. »56B : 
a#tttS5#l-*?c£7°^ > h T ;> a /< > h «f» © fcfll * 0 S b 
£*tT*o 5P59B : Bk » Ec-S S© »B T * . 

ok«* n^cts^feffis^ orffi t> cr©Cif*©t*«Baa 
ys^^.j K-v^mmr-io *©STjafcf*ti. bt©cti5H:*t 

LT-«SSC>«*m**rT* ICfiitt rWB(sharpening)j 

CDR»tttfiCJ:0ftfi5nf: ( E. P. & M * ^239400. 1987 
^9 *>*^li4B® ( W. D. Huse «s> (1989) Science. 

246. 1275 ) U<li7T-y (T. Clackson «=> (1991) Nature . 
352. 624) 4 7 => 'J - £ fl* fit IC *> 3 B r 

fittfej:£;/tf:liett h7>^-^x>€^tr5 

±E5S«ii, ^cisea* n^* ^ux^icif ews n*cv^ 



^^¥B-500233 (20) 
^yi-7?»atssr5. :o.«i:hlt. wsnsnt^/i 

x«;i>«wfin$ftfcaa<i h5>x:>x>£*A,Te£acfcj!i< 

s«h5>x-;xvTfe4 0 LfrLtt**. HE^*nfch5>x 

«tfcAtfJ:tfy AT t*tt i' 

SE^£nfch5>*;>x>t??Efl£ttT^tt^h5>xyx 

A*fiftt5o -BfctelCfctf SHEW^n/i h 7 

>*^x>*©CDl. CD2fcJ:tfCD3 ©-& £ tfttt l*S £ $ n 5 ij ft 

CDR1. CDR2* J:tfCDR3©-&£«tt(i. P£E?9£ilfcKSl&<J:tfC£ 
»h7>xyx>*fit-,/;«i:»^n4BlBiJ!i;D->J:0fc«i' 

»Sfl«i^«{x*tt6 B»ia©-tfcU'<- f- »; -©«a*»{KT ** 

ftttttgx&siii: J: ^Ttt^snfcZ^^tttt^Sgtti, 

ma 



i:BWttlTtt«t/:«»:, '> < £ t> tf)80K © ? 7 u * * h\ 
a»tt^nf < t fctt)90«~-95«, J:0»H< li'J"* < t bto$8% 
-99. 5«^>?7U^^K*f(5l-T*6Ci:€-m»-r4o ftitMi, 
tr/> M<«lRI>!)^'f7''J^'ft*-i/i >*f*TT*©«©ffiW 

o . mm*? a,* <) /sds as. c*ci'< > Kit*, a -7 /. ? o v h 

r-77*-. T#o-*y/uSRft»fc£ tf£»#T£«J©ffe©:5 
fcf:«*9. tt©afitffr* fclite©rf f* ffc © & 8& ft C* 8 

f ft I- H>#li $ fx J <5o F. Ausubel ^ffl. Current Protocols 
in Molecular Biology . Greene Publishing and Wi ley-Interscie- 
nce. New York ( 1 987) £ «* m © C t 9 

t£t>T. UlitiarcDNA. *f J L. DNA £ 11 S ^ Ui <0 l » T fl ir CD 
Sfe*coE?q nfcMIBfiBtttf < ) €>S»-tt L tf> * C t 

3-KEni:-3i<tii, -en^osjiu. S)f2r«>nis:T 
i y»E?i|(rK«tTfc J:i>. #ii£SE©V. D. J. x 
v J:0 E ttO*8fltt*«|»llEtt©*O J: ■? ^* E?J1 C |f« W t: ffl (sj 

r^^^i/ni^n^'iCiai^n^DNAEW^^^^ni 

t, ra^^n^j td. ^^Eyii*<ggoE^tfBj-Tfe6^i/- 

mfit<i^n*<gii0iKBEyiiitaiJ6WM<»{cK^n6^, r^msj 



-=>e-^^wr4ftttit2E$ii-^^aflwt4iiKacDh7>^> ? 

x > (pHC2) Oi-3t*-^^tr4Kft, 3ta<Cl?2iSW 9 J^a 
1213 Eft© J Hfcffeibttfr 1£*:*».T**. »«5ii-en^ 

©3o©«ttiio^T(SIH»^lCXE$n*. <-©«J:"5^ftftli^ 

<oi£?fi^ffr4 : i?E?fl£ttTt>/i^fc nK^ae^a (« 

»Wl4fCEft) <5l-3b'- (|fea*©-fSC*lffl*^0) . SR 

^$n/;th/cS«»6X«) (safli6i::E«) ©m-^ t*- 

«:©-fg*lffl*f-0). fe^C/fflfi6WJHt:ry>h©^8C^I» 
ifcTSS-flBtt^^fiaafc^ffi©* w^>©^^c (^E6CT9fc'J: 
c/ 16C Eft) . *© J: -5 ttftttli. JHtjry>KO^Jfei:oi»T 

t h*;?o--r-A0Et*©3£<::ff-?. 

EK. ^n^tib hi/cliT^XfWCHLTJtt-fflltt 
ci^Oll, 9 J:cFl2(lEft© J: 9 tz Lrmx 
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ffEW^nfc t h a: 8«»tc^om-3 f-©5fe5lA<. BIBBS©* 

9-) 11 fc J: C/H ft W tz mt*T * fc* 6 «5 * * T £ * , 
»* Ll*©«© h 5 ? * 14, as ttCI4£3fc© 

£ft£nT^*B$. eftu/o^'ivi/^Aiirjo.i -ioeg/n*ifli 

«, »* U < 14 0.5 -5 bs/o/. SffiWCI*0>fc < t fcftl.O eg/ 

>^;x>* h7>^^xi7?7«5XC#AL/:^. JfiLiff IgCtf 
[g« ©&»^ *lt I4» * L < 14ft JO : 1 t*o. *> 6//. IgG 

aigM jti*. ^ejcsi^^xriirotfi^/i^-jo -ec n 

J: 0 M B «8S©ft 10K Jt: 0 £ < , * L < 14 40 — 80K 

-*I4* t MgG*>'<?K©**3fe9lT*p 

$n* fe©tii(?^L < , auttt^c < * fcftiowti 2% < . »* 

L < 1425-505* £ fcJ4*n£±fcWi*> <5 0 ^7 1 X V J U * tz # A 
« < * fcftlOOOUCDRAiSftST'or y > (SffltfJKttlgC) , » 

*L<i4io 4 -io' i^{i^ntlJi©ftffirD^y>^^^$n^ 

f;6% t^bOftSE^o^'J ft 52 ttlw 14 , 

?K©ft*a*fci4*n#-t*tt«r* etKtt* 

t L T 14 , />hf h?o-/.C, -7MJ'J7f-A, 7/'J»t 
7^*^©7-f h ^ x > (Pill) . > ifo if T /I :/ i T *#4 ^ 



ftf*¥B-500233 (21) 
fc»*nt'<>, ft&©as«(4*B«ja»©M^i: J: *tT*o«sra 

i:ii*»«li:Ee©b7>xyx>;:J:0£R$n5, h7>^ 
I. HEW$nTi^;i^aft$ro7'j>i>7>xi;x>t 

BKJH$n/:6«JlSyo^'j>h7^yx>H^ff 
T i h "7 > ^ ^ x 7 ? K> tt • 

3EJil$ftTl^;^Rflftl5/Dr'J>h7>^yx>t 

£a-*rr* h7>xyx-7?Btt, 
nr. eeh $ n^Bwaa r o 7 y > h 5 x > tiSE*i 
sfi-ci^i^efflfcffiroT'y > h7>xyx>tt*fl 

IV. f?EfB$nfcft»ftffra^y > h 5 >^i^x > tffEW 

^ > ^ i — -7 7 9bHt) 9 

14 I >H>ffl>lVT*i 0 

h 5 > * v> * - ? ? fttt© JlE* r y ©KffiWT, £ 
»©*!*& *&£tf*<»*L^<, *©.fc-5*»*l,t>0«l4TE©t> 

©£*A,TfiS *. 



<a)%ffiffl 7 * 1416© tt 1ft <!: £E£ tffc*aifll 1 & 2 * fcl4!9£ 
20©ltltt. 

<bjsjfiw7 ttzuiwtiifr tmm&A Lt-mmm i *fci4i9©« 

/to 

M**«7 *fcl*l6©fttt*KE*1S-fcfl««5 (H. I * 14 
J ) , 14. 17* fcl42I©»1»o 

fe«38tt« 7 « fc(4J6©»atft tra^^A Lfc*fl6« 5 (H) itz 
I414©<t0c&. 

(«»*BfiW9. IJ. 12* fc(4l3©»1»£5£E£ ttr:±COiT, 4* 
ir * Ll*£<ft(4*tt0l 9 * /;I4 12* fUt I3©fttt t 2E£ tt7c Jz 

<a>KSfift6. 3. 4. 16. 22* fcli23©»a t XKi 
1 . 2 . 19* fc 14 20O«J?55 0 

(W*88«2«fcli20ICEtt©KH'trai»ttALfiil»«l * ^ 14 
19JlCtt©BiK-o 

(c)3£fiffJ6 (B. C*fc:l4D) * f;l416©»a t2E$«f^5ia 
095 (H. IftfcliJ). 14. 17* fc<421©»>tt. 

(dJ«6£«>6 (B) * ^1416* 0^i£A t fc«6Ett 5 (H) £ f; (4 
14. 

(e) £ttffl6 <B. C£^I4D) * 14 16© It) t X E $ * tz % ft 
« 1 . 2. 19* *l*20©ttfc. 

(f) *BS«5 (H. l*^f4J). 14. 17* fcl421©fttti:2E$ 
«fc*a«3. 4. 22**f423©tott. 

wnams. 10. n. 12* *ui3©»tt tsfi$ t*^±c©^T. 



ft f zj- y - in 

*fcl415*>»«i:XE* *fc*»M3. 4. 22*fcf4 

23©i6<Slo 

fldHttOUS *f-(4l5©»rM-tl3!^^AL.fcl?BSfiM3 *fcti23©»f 

(c)«5S^8 * fH*15©»»tXE* *fc*«S« 6 (B. C * (4 
D ) * fz It 16©fttto 

«d)«tt«8 *fc«l5©»tttttHl*aAUfc»««6 (B) *rc 
lil5©«6Etto 

{emmm 9 -l3©»tetXE$-tiT:±E©^T 1 > 

73 g J y - iv 

»mnm 8*/;<4 15©fttttXE$it^*»fi«J7*fc(416©l&!ft- 

(b) S»fi»)8 * /;<4i5©«etej t ^R?ttA Ltznmm 1 *^ui6© 

(c) ^BfiW 9 -13©»tt tSE$*fcJkE©4T. 

TCl4W^©o t> 0 Ti** btl, »^©effl(:«T*fRSt»R 
L T 14 * £ # i » . 

h7>^yx-7?7XXIl, Hogan "Manipulating the 
House Eobryo: A laboratory Manual". Cold Spring Harbor Labo* 
ratoryctie^TRflld rii. 

K5£tt»a»l4, nr;73&^t«^T»^$n5 (Terato- 

carcinooas and «obryonic steo cells: a practical approach. 
E.J. Robertsons. IRL Press. Washington. D. C. . 1987 : 
Ziilstra^(l989). Nature . 342. 435-438 : fc X C c Schwartzberg. 
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P. £(1989). Science. 246. 799-803) . 

0NA? D - - *s cryj&it* J. Saiabrook £ , yoleeular Cloning: 
A Laboratory Uanual . 3* 2 E§ . 1989. Cold Spring Harbor Labora- 
tory Press. Cold Spring Harbor. N. Y. II VL i X % B6 £ ft t> . 

t tf 0 \**+ Ktt. SiaS#l-«fc05X.£ft*&&«Kl*-> 
T Applied Bi osysteos© * 'J 3 1 ? H t f K ft £ S S Jl"C % Ji£ $ n 
6. 

,y 4 7 *) K- vffl&fc J: CFCifctt* 'Antibodies: A Laboratory 
Manual". Harlow fcitfDavid Laneffl. Cold Spring Harbor Labo- 
ratory (1988) Ctt^TlftttSn*. 

gififflJ 1 

V > A It Ifl k Hgh7>^-^x> 

Marxluff. W.F. £ (1985). 'Transcription and Translation: A 
Practical Approach". B. D. Haonesfc X O S. J. Kigginsffl. 89-129 
g. IRL Press. Oxford IC J: 0 C « $ ft fc * 5 K U T , Kttttth 
IS«ffl»*£m*m»r*. HUSSftfct* (* fcliPBST&fr Lf: 

t n*eiaB&) *<ftHj£T*fo-*efcf*i-«»i&** edta t7 & 

t4 t-tfKT*»* L*TRfr*«DNA*«B**. - ©DNA* 
^^tli. Finney l- <fc *) Current Protocols in Molecular Biology 
(F. Ausubel£ffl. John Wi 1 ey & Sons. « W 4 Kg . 1988. 3*2.5.1 
St) *KKCSftfca9<-T#o- x + T»llB»«Not I TflHtr 

# l> TNot I j% <t DNA Anand. R. £ (1989). Nucl. Acids Res. ■ 



ft K ¥6-500233 (22) 

]7. 3425-3433 lUOCfi^^^'^^^^^ - ^ KYA«a 
»fii:J:^3t5. Notlfir)t(:S6'®^*^^>^07 r-^-f 
7 'J 4** m >iZ * 9 T y * -f U I ©fflifr K J: 0 3 - k$ n 

-5 1 * fclittBCDRH***iiiT*. *40J:^ttBlltt* ftfiD-b^ 
>>K J*7>>K ^"J:l/TlSlfffl*c-tti:6aoVH 
7 7 £ ij-©£68©ft5©£*tf ( C ©Krttt* Beroao£ (1988) 
S3»C J: 0HeLa&fifr£670 kb& t t T 19 JE $ n T ^ 4 # , *fe 
BBS£ttk MSttfc JOm^DNA *£I1830 kbttfrcLTTft$: 
t*Je£Lr;) o C ©Not t Brrt £*C©£ (04S5D 
L, * UTB^ate*®^? 9 -pYACNN©Not Ig3tti::7o-^> 
;t5, KpYACNNI*. pYAC-4 Neo (Cook. H. £ (1988). 

Nucl. Acids Res. . 16. 11817 ) *EcoRl "CttMtls^LX* 1 ) 3* ? 
? U r f- K 5' -AAT TCC CCC CCC -3 ' © T 2 & * L * 4 
:ti:J: hflSti. 

Bro*nstein£ (1989), Science. 244. 1348-1351 J: tfGreeo. E. 
£(1990). Proc. Natl. Acad. Sci. USA . 87. 1213-1217 I: J: DE 
ft$n/;i7i:lt, SfflNot I BrK*£*CYAC 0 o - > * i&ttr 
4. M. Finney gilfti: J: 0 Eft$ rlfc^' 7 ^ - A KYA«$l»c 
Hi: J: 9. »#**BSDNA*£?o->{t Not I ffAKK'^tlll 
T*o 1 oM©*^U £ >©»UDi: J: 0 Z ©DNA iiSO 

gaj 2 

^jg^yy^g»igi-7>x>?x> 
v h 6 , d*7/>k j*$ry>K ws^ffi^^^a-aj© 

TSffffl*^*tk f-yy i.0NA©110 kb Spe I E0r)f 

1 KE«©*n < YAC ?o-->7i: i^ttfio 



Efi5ftf:J:^:V I -V 5 ©ffl»3 f- £*t;± id! ©670-830 
kb Not I afrJt©-tflft©570 hb Not I Br £ f&tt T * » CBerman£ 
(1988)B3»*a 2 o © 570 kb Not I Bfr £ Ifc tfi Ltz a * © «■ * * ^ tt 
©V-tr7*y>h^^t;o) 

2 BfK-^^BfiW l i:C«©to < ^ ^*»HaK©«^lBl^i£ 

2 o©»^- oDNAfflifr ©I^NrttAti. iffi^T. Jft&(*l^©(^L:l*A 
gBtt© t Z 6^©WKM-©fflii*^5l#ecr^6 ffi^T. 2 
«frK"©«-^©^^< tfc 1 n'-^ttitliF^^^*-? 

^fttt©t'j50«*<. £^ffi«^?r»rK-©±ffiir»A$nfcV-trx 
> F^It5f:6:. *n£©lft14l©^^, 110 kb Speiafrlt©t3: 
a II Mf ^ 570 kb Not I Brfr©* fcCttff LT. 50« *<DNAffitt i: 

«eur5o«^^*f:J:t». v-DJfe^^aetrofi^-5* 

^BEUfc h ? yzJx^y ^ttU}^£DNA^mtt'L. HT^^> 
7-o 7 h ^ -< ^ 'J 7 -f -tf - •> a X^OS^^^^x^^^t/C 

^£3£r6te;rjK-3^TKttr*. 

ggggq 3 

t I- « Sifl©«6 0ULorezs. W. £(1987). Nucl. Acids Res. . ]5. 
9667-9677 IZ it fS 5 ft T ii 0 . * L T S i 11= © ^ $ ft 5 . 

C*£SB, 3' x>/>>-t-, ± J -t r > > h *? £U'P*i < £ fa 
5o©»/i4Vt;y > h t^fT ^ 450 kb Xho I - Not I Br tt* 

( a ) t. * Lisaffi i (cce©«ra < mfflBac©mc-7 >r 



^ggffJ 4 

£<*flffi|s]ffl&;lK<fc*)J&fiKcfta 

±Ett^04»t^«< t fa20(Bl^l» V-fr TV > h t **t/750 
kp Ml u J -Not I KM" (b) (01!$ = ) €9I»1N 1 CEttO»< 
4r UTBssHI rffiffcUTtt400 kb©Brfr (c) ?r^fi2tft 

450 kb Xho I -Not I tiff ft" ( a ) t«400 kb Mlu I - BssHHttr 
n (c) I*, 0iur^$ ft*BssHH»l(aaitt tXho I »Jffi§3{4ttr 

^offlXSft^RJ'Jfiffi^^r^o 7^s^^o?ooo^ 

*7i/s>Kj:S-eft£©2KK-©*|SJffliRX.I*, 450 kb Xhol/ 
Not I WrK" (X8ft 3 ) * i: A o A- 4 fa © i 0 fa 4> tt < t fa 15-20 
fl8i&HD©V-t7'y > h€"SC h7 >^i?x>-€:farr£r B 

$g as ffl s 

A. pCPlfe J:C/pCP2©ftS 

pBR322€-EcoRl tStylTf8<bL, TEOtM?ntf KtS 
fe-e-U»5Ci:irj:0. 013<zl£ft©«ll5gSttt?rrol47Jfi5?t 
©rfAWrK-«r^t;pGPl€-ffHri« <:ft£©^U3'©aftfitJfiflIli 
013K fa^$ ftio 

^•j3 ??U^^KJiTK©fa©T«)4 : 

5 . . CTT C^C CCC CCC TAA TGA CCC CCC TTT 
TTT 7TC CAT ACT CCC CCC - 1 ' 

1*n'-2 5' - CCA ATC CCC TCC ATC CAT CCC CCC CTA 
CCA TCC ATA TCT ACA CCT CCA CCA -3« 
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T'ir""3 3' - TCC ACA TC7 CAA TTC CCC CCT ACC AAG 
CTT ACC CCT ACT ACT CCC CCC CCT -3* 

TV3*-4 5' - AAT TAC CCC CCC CAC TAC TAC CCC TAA 
CCT TCC TAC CCC CCA ATT - 3* 

TO 3 "-5 3' - CAC ATC TCC ATC CTC CAC CTC TAC ATA 
TCC ATC CTA CCC CCC CAT CCA TCC - 3' 

T'/:f- 6 5' ' *G C CCA TTC CCC CCC CAC TAT CCA AAA 
AAA ACC CCC CTC ATT ACC CCC CCT - 3 ' 

Z (D? 7 * i Kit. 7^?OO^i?>«>B® / <?^-E^ 

KttNot 1 KttJZ X 0&m$t\tzXZK# 'J 'J -**t/. CO 
7*5*£ Ktt, pUC 6*7*?* = KitJt^Ttttttttts tT-T* o 
pBR322KE&*T £ (pCPWi«SBflte*.©fi < IIpBR322 3 f-fitatt 

£-ti-4o pCPlii. 7>fi/'J l/ftttSfe?- cliE^'l 'J > 

*>-fc<DMlC!*ASftfc, trpAfi*0»^^C?^- i * - * -E 
W [Christie. G. E. ^ (1981). Proc. Natl. Acad. Sci. USA ) k * 

c; , c ft . 7>ti/«j>ro*-;-fr4g:«»*li6^t 
rc:ci:J!0, St£B©l$ASJrK"i«Mfifc*$*5#t4££E#$'tt5« 
77^; KPC2 li, * »J 'J > » -*i:i&tJDCE>*lfflWta (Sf i I ) 
£*Af*J:9KpGPl^*=>a*Sftoo pCPl£ M 1 u I £: Spe I Ttfi 

c©i:->t;tf (tSft^pGPiK&OT ^^;-t'Jrf7n*f K 

£J!8"tt I, ATpGP2£tt»T i« 

5' CGC GTG GCC CCA ATC GCC A 3' 

5' CTA GTG GCC ATT GCG GCC A 3' 
PGP2I* MluISBttt Spe 1 gBtt©WI ir * A* ft i& fel © Sfilgfltil 
**6' C ttUHlipGP! 4:19 UTfc *. Cftli»ASrtf£ SfilT3fe 
Viz NotlT'^^t:«IKsf oCct^l^cti. 
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B. pR£3 (7-y hx>^><T-3' ) <P ft S 

Pettersson£U990). Nature . 344. 1 65- 1 68 fC «fc 9 £ f& $ ft f* £ 
fflffl*3* x>^>*-€-i&0U ?o-i>^r4. ctO^'J^ 
? ? U t f K : 

5' CAG GAT CCA GAT ATC AGT ACC TGA AAC AGG GCT TGC 3' 
5' GAG CAT GCA CAG GAC CTG GAG CAC ACA CAG CCT TCC 3' 
£ffi->T. 77 MGH 3' x>/x> < *-En£PCR*C8tfL*!>*. 

Z 1> fttz $ ' x> - FT *-*«DNA£ 

BaoHl fcSphlTWS? L. BaoHl/Sphi T WBr $ ft pGP2* iz 9 a - x 
UTpRE3 (5 ? ) 

C. bU> j/ffig©? o-x>7 

C £Dffl*©*HW8Ba** A 7 t - >>*ABrrtfr*«l« * ft* 2 
«±©Br^*ffl*£r>tt*CtKJ:0?ci--x;/5rT*o 014** 
IOC to 

t'ja'Jntf K CCA CTG TGT CCC TGT GTG ATG CTT TTG ATG 
TCT GGG GCC AAC€-ffi o T. £8fl© k bJ*7/>\>£'SV6.Z kb 
BaoHI/HindfflKK- Cyatsuda £(1988). EMBO J . . 7. 1047-1051 ; 
Ravetech*(1981). CeH. 27. 583-591 ) £ t b Y J U DNA5 -f 7* 

t 'J ^7 ? l/tf K CAC CAA GTT GAC CTG CCT GGT CAC AGA CCT 
CAC CAC CTA TGA £ttoT, X * -f * f- H X 0 8 

*3-Kx77>f*C'l»«OI0 kb Hind m / BaoHl KM" (Yasui 
£(1989). Eur. J. Immunol. . 1J. 1399-1403 ) £H«t:imttT*o 

?d-7HT?d - >pMUM» ABrrt (pMUUtt, a »x? V > 1 
t 'J 3 1 ? H t f K : CCT GTG GAC CAC CGC CTC CAC CTT CAT CGT 



CCT CTT CCT CCT o X t h Y J i- DNA-7 ^77'J-fr^$»3 
ftfc4 kb EcoR I/Hind H B& fi" T 6 ) r> TJ»f£ © 3 ' 1.5 kb 
BamHI »r * £ pi} « K # tt U *LTpUCl9 * IZ 9 a - x > 7 T -5 • 
pGPl*BaoHI £ Bgl H T m <t L fc » , * 7 SB T ;U * 'j 4s * 7 T 

J*l'T5' BamHI gBtt*<BamHI /Bgl H K £ 1= J: 0 RJ* $ ft 5 J: 9 

i:«frn/:?D->^$«r5. -eft^-pMu i^«r-5 oissso . 

pMU €-BaoHI Tfl{fcU, 0 14^ ^ © Br >t(c)^» A r * • Hindfflrfl/k 
1= J: O^fSJtt^iSttr i o ^bfc7-7^i KpHIGI (015) (i, J 
*^C/Ctfty/>ht3-KT*l8 kb HAffifr^tWrS. 

d. c ^ m«g> ^ o - - > r 

pGPl«:BaoHI tHindDI -CffiKk t» ^ v » 7 i/ fift T A- * 'i * X 7 
t*-«?-CJ3ST* (014) . C<OJ:7(iffla$ftr-0i4cDBr«-(b) 
*> «t CF 0 1 4 O (c) ^ % BamHI /Hi ndd T Br t pGPI «l> IZ ^ o - x > 
rr*. HindDim<t(r J: 0 K*t(c)£DiE tt^ffi] ^-ffifi Ctfffil* 
*3- KTil2 kb » A«fr£St;pC0Nl 

PHIG1 li. Not I fflttK J: ftf:^ U -J > 77 - ^ 11 Sf i I 

3' g0tlt Spe I 5' Ktt€-fl-rei8 kb If \&i ft ft tz J 7 j > 
^-f 7 r"* J:c/ tf tE^I*^t;tt(C, WEWdftf: VD J -tr r > 

> M:ffibnA/.^^ pconi uj m**xziz kb wak^oa 
^^t;c ttl^iipHIGi trauTJi*, n&n^txtzv D J*7/ 

> H€-^t;»H-Oftfiu*,-it4pC0Nl Offiffl<:-?i>Tliai:Cttt 

E. t - 1 gfrggcp ^ o -x > 7 ( pBEG2) 

t K 7 - l<B«O^o-x>rri016Cfir^$ft5. 
Yaoaoura-idgse). Proc. Natl. Acad. Sci. USA . 86. 2152-2156 



li> ffli£**Hrffl£tt<::fi'JHi*ftfc h 9 > ^ i> x >«JS»)3^©« 
fe^t h r - 1 ORa^fi^L.Tt'io ifi^oe*li, 3' BaoHl 
Sltt*, 5 kb*rBO V - C f* > h d > ^fr 6«Rf5E^ * ft* t 

mn^, tae-sT, n&nsnxi^i^zj 7^*ftTi^nri»a 

e^-Tli. «?)!)© 7 - I SEtt* ^ V 5 ' 5Sa^«i5 kb*«® t 
c*Tte**Efl*c;w?*fHi*£<*#**ft*o afoT^ftti 
5 ' 5.3 kb HindDIKK-^lC^ift-S CEllison. J.W. ^,(1982). 
Nucleic Acids Res. . ]0. 4071-4079 ) 0 Takahashi £(1982). 
Cell . 29. 671-679 bit-* Z <0 Iff rt * W! -y f"E W C C t * 
ffi^UfcO, Z©ERftt7.7 kb Hindffi-BainHI BrfrH^ft^ 

7-103IZx^7> (CH3) ic^ftWCft^^cD^'ja'?^ 
U*f-K*ffi->T, 7-l«*€-*C7T--7?o->^|Bl£Lm 

5' TGA GCC ACG AAG ACC CTG AGG 

TCA AGT TCA ACT GGT ACG TGG 3 ' 
7.7 kb HindE-BginBrfr ( 0 16* co Br fr(a)) Hind HI /Bgl II 
TSJBr* ftfcpRE3*ll 7 a - x > ^ LTpREGl ^f^fir^, ±ffi© 
5.3 kb HindfflBtrt (0 16* cDBf rt(b)) ^ Hind III ffl ftpREGl * <C ? 
a-x>rLTpREG2 tfffiti, BaoHl/Spe I « (fc IZ J: 7 IE L 
l^|3j 4-a*>i6 a • 
F . C 7 C xi 

±ai Uf-7*5 X i KpHIGI lit hJt^> > h tCi/Sffffl*x 

^ 7 C/i?ffffl«ii£?t;/>h*tc^7>xi;x 

>^»^T 4fc*i:, pHIGl ^-Sf i I TfflrtL/c (015) • 7* 7 ^ 
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£ KpREG2 t> Sfiir«fkU» t hCTi?V>t77 h3* x > 

>*-En**t;i3.5 kb »AKfr*»fc. fn^Efl^se 

31.5 hb J* ABrfrii: t h J * 7 * > K fc hC 11 
b hC 7 h 3 ' i>/^tr-E?i|^tC^7 

* ; K pHlC3' L/c (017) . 

pCONl * Sfi I TififcL. * LTpREG2 £Sfi I Ttfirt: LT$ •*> 
n/:t h C rffl*t 7 ? h 3' x>/>>«tr-i:£St;SfiI»rfri: 
SlStfUfcSwtiUO, bhCjifcJttfbhCriea - K-T4 

75^ i KpCON (0)7) I*, b h C a* b h t 1 J:^ 7 7 h 3 ' 
i>'>n-EWJiT5 26 kb© Not I /Spe I I* Aft £ ^ *r 

r i, 

G . D*7*>h<D?o-->7 

t hD-tTV > h*?o-x;/$rr*fca6<DfiSl*Bl8i:-83¥* 
fl*o D -t: 7 / > h £ S C b hy/A5-f:7*5 'J-4»5«7r-y 
?o->£, ^«ttffl«E^ (Y. Ichihara ^ (1988). EiiBO J .. 7. 
4141-4150 ) |-»H«^7o--7'^ffi^TfelS L * Ltlttf 6. 

DXPl: 5' - TCC TAT TAC TAT CCT TCC CCC ACT TAT TAT 

AAC CAC ACT CTC - 3 ' 

DXP4: 3' - CCC TCA AAT CCA CCC TCA CCC CAC ACT CCC 

CAC CCA CAC TCT - V 

DS4: 5' - CCA CCC AGC AC A TCT TTA CCA TCT CAC CCC 

CCA CCT CAC ACC - 3 ' 

* »; 3" DXP 1 ^ttitHS$nf:7T-y?o->fri, DLRl. 
DXPl. DXP* I fc^tfDAl ££t;5.2 hb Xho I UJr It ( 0 18* © ft KMb) ) 

* M 3' DXP 4 £&->Tm&£tltz7T-iJ9a->fr<b. DXR-I. 
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DA4 J:U*DK4 £SC3.2 kb Xba I fir K" ( B 1 8 f © ft <c)) f«fl 

r «. 

0l8+©ftfr(bi. <c)fe J:0"<d)*tS£- U pGPl© Xba I / Xho I SB 
tt1>i:?o-->ri,t, 10.6 kb I* Afttf£*t;pHlG2 

za>9 a-- > riiastWi-fT^no, ir, su©5.2 kbft* 

(ta)fc0I8©2.2 kbfttf*(d)£-f *7 >ffiT A, t> 'J*X7T*-"t:Tfflg 
^ L/ T Xho I t Xba I Tf8<t £ nfcpGPl* iZ ?a-->7TZo 
£ ttz ? a - 5.2 kb & «* tf2.2 kb* AK ft £ ffl l» T * 7 'J 

-->rt5. 5.2 kbfcJ-f/2.2 kb# Aft T ©K* IC B&T * * 
^ftbO;o->Oiji»j!r<, BaoHi ft I- «fc *) * * t jE U 
rS]T5.2 kbjf Aft>t**r i. ^^T0l8©3.2 kb Xbalftttt, 
ftK-fo)t<d££t;C ©*ffl:/7 X i Kti:?o-^^L pH!C2 
SJB'S-tf' L«>* (09) , C © 7 -7 * £ Kli, 3.--^5' Sfi I 
8Btt 7 3' Spe I 65tt€-*r -r * -t* 'J »J > * - * tc 7 c-- 

>7$n 7 / > h*SG. SEfttt^U 'J Not I 

enter: J: o»«£ft*. 
h . ta/hiife^o^g 

T£l*> l«^{iffiecDV-tr7/>>h«-tt;bhStt/J>ite : f- 

Ne»kirk ^> (1988). J. Clin. Invest. . JM. 1511-1518 ©'W 7* 

4^E*"$nTt^Xt»Vtr>>h^, fro* ^? ? U *f K : 
5' -CAT CCT GOT TTA GTT AAA GAG 

GAT TTT ATT CAC CCC TCT CTC- 3 ' 



c3' fcJ:a-5' R»EMc-«li:»E"l$nTi^ii'Vtr/> 
h**trtt2 kb©££ *ITT o DNA Br * ft ft T h a - - 7 »J US SO 

-733' n men ii v - d j ts^«-:*»^fflft>LCw*ft« 

r6fc^?o r 0*^)3.0 kbV-tr r > > h»ABr«-*pCB20^ 'J «J > 
»-fi:;o-->7l, pVHi^ff5factt t»*o 

pVHi* Sfi 1 Tlflfk L» »«*jnfcWrH-^pHIG2 O Sfi I SU{4<: ? 
o-->rLT pHIG5' ^<^ST4, pHIG2(JD"t:r/>h©^t 
^CCDT, ifiJlfc P H1G5* 7^ 1 KliDHr 7"> > h t-tt<:m 
-OVtr>>hi4C, pHIGS 4»(-:^*ni»Aaf"fr©-9-WXli 
10. 6 kb +V* 7 / > vn/<9!iti-Q>-*<r xr&z. 

Not I t Spe I TOflfcK et 0PHIG5 ^4»Afflr«-*«0 ffiT. 
J . Cut£*ZfC7l*7'>*£*V PHIG3' €■ Spe I £ Not 
I Tftft L. * LtiEE*- i:-7v K3' i>^>1t-tt*C3 
kb*rfr*iii«T -6, -tn ^© 2 BfrK-^-tlfC LT> NotlTrfiffc^ 
n/rpGPI^r^a^^ L^. V -t jr ^ > h . S^ODt;>>K 6 

^-**L-pHIGtflEST -6c - O&XtiiftO? 4 XUtoAZ kb +V 

l*/CD»rm» U/c J: 0 tz* pHIGO»ABrfr<im-©V-c5ry > h 
4-ftfflT 6 t^43-45 kb Tft5, I <0 * A £9r -f X 11 . 75*; 

•&-f * fell ESfflflSR TO fflfBjfflft* tzji r>Xy v h 3 ' i>^> 
t-EW, thCi, thCrl. tutr/>K t hDtr 



tUt7/>^tt'6.3kb BaoHI /HindDI Br K* (014*<D»r 

5' GAT CCA AGC ACT 3' 
5' CTA GAC TGC TTG 3' 
5' CGC GTC GAA CTA 3' 
5' AGC TTA GTT CGA 3' 
*<2oT\ lllu I /Spe I Tm<tt<t\tz pHIC5 ' + \z 9 a - > 7 

r z. 

tfiEU;*/7A; K* pHIG5' 0 (fill) £$r«t**o w®7'-5^ 

pVHl^ 4>©a— V -tr 7 > > h*<ffi^n-5"#, c: CD» A»r X 
14^17 kb +2 kbTfco, r Olf ABrfr **tt tLTk h J. 
Ciz. t 1 fcJ-tf? » h 3 ' x>~>*-B*l**t*pHIC3' 
©ffAfflr^ tta^^feir-5o "5 J* A Br K" fi » 2oODNA Br«-OIBIO 
1^6. 3 kbOffifflSitfKffl** t h JEW€-^C. :n^7^» 

pKiG5' ^irfi^iicft^ot:. (i)mtt$n^y y adna , lay; 

A DNA J^«ia*^ nfcSttDNA, i li (3) ^ fi£ V Hr > > h u /< — 
.j KT5DNA. ±i:^2n^^ttOVtrry>h^pHIG2 

© Sfi I sstti:? o-z>/u pHIGS' v„ *ft-8T* 0 eJc^r 

C3HO J -t 7 / > HttH-(al€- pHIGS' V. ti:7o-;>n, * 
LTWA0rfr£iitttT 60 C <D J* A ft ft (i , P H1G3 ' ^^.mtttfc 
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frAeitt.bc**n<5 J -t 7 > > h tsar * j * r y > h t$ti 

h 7 > * O x > £ £ 6S T * . 

J . ^BJVHffl*lSrfrtt»DJC<lfiJfi) 

*OBrrt£, 75* 5 KpHIG V-t y> > httittt' 

pHlGOStE) OfcgNot I *A«rt t-«i:0^aAt *. 

Jbftlc«^n^^6cVffl*^Wr5h7>^^x>l*A»rK-^*0 
ri^^o *n*Ottfc>(i, 5E»*I5 (H) i:E«OlittJ:0fe?fi 

6 

gffl/hiifc^ffiQflEg 

A. pEtf 1 Oftg 

pEwl CDffRli02nrffi^$n6. t'Js': 
5' CAA TGC GAG TGA GGC TCT CTC ATA CCC TAT TCA GAA CTC ACT 3 ' 
^U« 5 T7t-^?o->* ,, 5 678 bpO Xba I - EcoRI Birt (J. 
Banerji 4> (1983). CeU. 33. 729-740 ) Cfci^Tv -5 ^S«x > 

COE/iBr**, EcoR|gBfc©¥rfr*iS7 * -f > K *3 . EcoRV 
/Xba I «Kfc*nfcpGPi*i: 7 4, £ U 7 -5 * £ K 
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B. /c gjfl'MBtr-f ffiOft S 

x? v fc *ttfaff*JKI* t h 3 ' *x>^ C K. 

Meyer ^> (1989). EjjBO J . . 8. 1959-1964 ) « v O X © jc x > ^ > 
t-IK«fr^9 kbTST*4. LfrLtt**, thTfiJfc'raS 
dfiTi«ttt«. JdjIT, R«i£ttliv>**H J - C u x>/n y*t 
-CD 1 □ fcf - fc*tf. 

w-7 ftfcoMftc J: 0 tK«ir;^3' tn 

fct*trl6 kb SmalBrfr ( S 20* ©BrK"<a)) : 
(b)5-5COJ*ry>h^e0t^t"5' »»5 kb Sma I Br ft (0 20 

<c)p£<xt frt>&m$tlti^'y X*«-f > h a >i >/s (c 
©EKli. BIIBllSJ6iSOt*5/:itai«i:gfl8lfiettO»a*R* 

r4fc*c**ne. taaefttfi«sfif jt o fa since* e 

j; o fc^t^WT/SttT^^) -5. ) 
(d)l*rrlitte©V-fr/>> h£Stf Br*. 
C©«6£&©«glift©a?)Tfc*, t MftttDNAtSoalTWffc 

DNA£ BanHiTflWfc L, IC X 0 * • SoalTfcttLfc 

Y***16 kb B&€«*U Had BaaHlrmfc LfcDNA£*t; 

y***n kb ffl«*$flir4, 

16 kb Sma I ffi^t, Xho 1 T rfl <fc £ n Xho 1 »J H m it £ 6S & £ 



t'&5<£.5'FIX II (Stratagene. La Jo 1 la. California) * ii 7 a 
-->rt4, 16 kb Sma I ©#©«£!* Sna I «<ft * «« f * *< 
Xho I 811(4(1*0* J 8T, 

II kb BamHI ?D-^>rH?ir BamKf T ft ft L 5 A ^ ■ 

FIX (I (Stratagene. La Jolla. California) * (- 9 o - — > jr + 

5' GAA CTC TGG CTG CAC CAT CTG TCT TCA TCT TCC CGC CAT CTG 3' 

C k 1fi Sma I i:WST5 J: ?C 16 kb Xho I » ABrtf * Xho I 

£pKapl t<ir«T5, (3 22f $ico: t 8 

±£C /cftft^^- 'J^?? urf-f- K^JBl'T A EMBL3/BaoHI 7 -< 
75 V -£«5 U, (320O8SH-(dJC|9^r -511 kb ^o->^^S 

5 kb Soa I Br ( 0 20O Br «"(b)) ZV77a-->7L. 
^TSraalT«<tdn/rpKapl tt:» AT5o jELt^lSjOJ-tT- 

pKa P 2 t^STo. 

-eo». I lf:lil3ieoV/tt/>> h«-pKap2 O If 1 u I 
^?°-->7L, khV/ttry>K t hJ*tr/>K t 
FC«tr>>hfcJ:c/t l«E<iX>AH-t3-Fr47'77 
i KpKapH V*>Zo pKapH ^Not I T/Sftti: ^i: J; 0 : 

To, C -5 UTffiR$ nr;»AI»rrt^±iiOfiJ < ?0 ^m^^Ol5 
11 kb BaoHI Br* ( 02OOBrK-(d)) t©3* Sfi I SB 



ttO^Kfi < J: -j {C. BamHI T M <t $ n pGPl + ic ^ o - x > r r 

6 c tl;/:77A: K^pKAPint tfii«T4, pKAPint *0 BaoHI 
gBtttSpelSStSHtOfflO'-K'J 'J > » - * »- 1 ttzUTinoV k iz 

7 / y Y UTpKapHV^fffiT 4 ( pKapHVOJ* ABr €• Not I 
rOjflfkl- J: OWOffl U. ^UTmSr^e pKap2 /r>£Orf A«rfr 
^ Not I ron^rttw X OCT 0 ffi fSBfip *n^02Br^O* 
*li, pKapHVA> «i OBrH"*^ pKap2 ^^^♦sn^lfABrfr^lZ^* 

kb SoaIBrfrtSKWtcfflraT**J/c-t:7'/>h^*t;5 
kbODNAE^i)^^6* tt>-3.ST\ fiHttffl** t 4o -enttlC, 
*n^O»ABrfrli, 7«)xH*fi:7^ooyxMin 

D. Stt J C«ffifet^fiEV *«*Br«-tO 

JiEO$II< ^ffi V k fH*Brtf€-f* 6 * n ^ O DNA 

Brfi-S-7 5 ^ i KpKap2 t t-\t7 =7 X I KpKapH OWgNot I BrK" 
t(sl^aAT5. ^^SAdn^ONA Brfr li Jft ©*-ffl!tt <- J* 
ASia*o xUT5h7>^*-77Btt©-fi!li, P Kap2 Sfc 
(ipKapH «SEttjOKEJ>10ig»Ta-3±«tclS^n^^fi£VfflJge^ 
WT4h7>X^ > J» ABr KtZVtih o* * t\ * O fttt U WJfi 
«6 (B) i:E«o()©J:0^ttOt M8«-^u^-h 'J- 

SgfflCT 7 
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£ * » * . W *. I* , 'W7'J K--?ii4 ae-©/ig«iief^d 
* % *©2 3 e-(i«£*9#©lBte#fr'b©fc©-C£0- 2ut 4 - 
l*a§©ft£7o7''J>*fcar4fei:©BfiBtefr*©{>©T** 0 
* ft •=>© 4 3 e-© •? ttffljyffEWT 4 w ti^Ti 4 fc l » o 3* 

TS. C©*»fiBK:E«©#iati. /cga©3SS3 t'-O»0?fi5? 

A. -gtflcDNA 

ffiJBfl{>L<<*##f&©*f-l**©^l&aS©>cett**ngM ££0c 

T <5ffe©lfflBa££, *'J A* rna ©matcffimf *• ft TK RNA 
fc* 'J 3*dT8fltecDNA©£l£<::teffl-r 4. ftl* 
T-*«cDNA*iHtt U #')?ntf K;-St*h9>^7i 

ft it ^ftfc-*0cDNA£ WB U ^LT^^ 7-Ht*Ot 'J 
3* 7 7 U * ? K : 

5' - GAG GTA CAC TCA CAT ACT GGC ATG CCC CCC CCC CCC - 3' 
££-W*3Rza£fiS ( DNA 'J / 5 - -k'BtXlZ X Otttt£ft£) © 
fc*©SIS* LTfflt>*. 

r*fflcDNA£J*tt L, Yd:/ «J >£*©tt«4b- J: 

tfliH^3 - KT *a>RNA© 5 ' *IBO?ntf Kfi««ftSt5 

E©B8B<-5J#j£fl£o 

b . hh 
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ASH: Eft* ft/;Z*8U0NA££tltf L*>. fc©*«l3*??U* 

5' -GTA CCC CAT ATC ACC TGG ATG AAG TCA TCA GAT 

GGC GGG AAG ATG AAG ACA GAT GGT GCA- 3' 
o 3 Si ©DNA£6S©fc*!>©»S t LTffifi?T*o 
Z©7*7-rv-a, k ettWf8©S£8B£i::#*ttniEH (TCA 
TCA GAT GGC GGG AAG ATG AAG ACA GAT GGT GCA ) tttfCKfcCC* 
5S$ft*DNA «©PCR l«ffl(0/:*O77'r7-tLTfie?:tA<t 
£ 2.3.x-? EH (GTA CGC CAT ATC AGC TGG ATG AAG ) 
C © E £ , ft©2oOt'j3*?ntf Kr?^?- : 
5' -GAG GTA CAC TGA CAT ACT GGC ATG - 3 ' 
5' -GTA CGC CAT ATC AGC TGG ATG AAG - 3 ' 
fcffi^TPCR 1= J: 0J**3i*Urt*o 

PCR *«$ft*E*l*Y/t'*ft8c»C J: Otftfil, ^LT7H 
7-HTft©*M? ? t/**- K : 

5' -GAG GTA CAC TGA CAT ACT GGC ATG - 3 ' 
9 i>7=:«-*>'E?«JfcJ£KlC©fc*>©»Si: UTffiffiTSo 

8EH©aSJ©427 7 U*^ K*ffioT* ftffi7*a;TU 
> tltzAte + ZmUTZt: *>© 3.x- ?7o-7t^ 

Sc***o Z © DNA© £ fit 42? ? U K-fc 7* ^ > h ^^0-* ? 

(8l6a»«S«?y>'i*tt C-e LTfflSfl ir «fc Sma Itttfifco^© 
5IHffli V K ? ? 1/ T -<t*i*M::ffi*£fctfTmrt: L/:DNA© 

7'^ffll^tfll5T4, xx-7»lFSx>K?7UT--trgBtt(i, 

&t>-CIgfc3ittl&#^©DNA£ Smal J:tf3*-©»3R ( V * 



f t > KDrt«H Sma I gfl 5 « 5 K I* BamHl SfcllKpaDT 

IJJKTio I'rn^Ctfic r&*«H£T4 DNA* 'J / 7 --tf» 

fTfllU ¥7fr*«<tDNA#**i***« &i>-C»Jlfigfltt£ 3 - 
Kr5'J>* - (tffr«w:£©&tt##fcLtti^liltt;TBaDHf. 
EcoRI ifcliXhoI) fcttfoU *lTWCr5'J>*-»*Tl3) 
BrLTBanHI. EcoRI * fc 14 Xho I * U3 * WT 4 DNAKft * 5 * 4 . 
#l>TBDNA £T #o Y^fcfcfct&C J: 9 X£® 
$n5Vt7/>htatT4DNA 0rK-**t/E#*7^ 9 EMBL3 
$ /c li -5 ^ FIX (Stratagene. LaJolla. Ca I i f ornia)*^ t: ? o — 

t?D->^Httr4, NJte ? a — > tr <o DNA *$t»U fit 
pKapl O^'J 'J >»-^i:^y?o-->^r4o £ U/r 7 o - > 
fcpRKLt er«r 4. 

%ttjg 8 

3e-i:ffiay4Y/'/.;p->g)gttt 
conani*. »a©ft«r or .j >^3Bar4«*»Ja^e© 
ftgeroa-j vSttMitfr*©? o -x > r*E«ir ::©*» 

*»W7©Ag0CECL/i50<, -^fflcDNAfcHR Ulif *o 
r ©r^«cDNA*Stt^ L*. K(0t^?7l/tf Fr^7 - : 
5' -GTA CGC CAT ATC AGC TGG ATG AAG ACA GGA GAC 
GAG GGG GAA AAG GGT TGG GGC GGA TGC- 3' 
tttof;3 e§©DNA£6E©fca*>©»fiJ: ITttfflTi. 
C©^5 iiS»««©£«8B7>rr«*W^E^ (ACA 



GGA GAC GAG GGG GAA AAG GGT TGG GGC GGA TGC ) ttO'Kfffcca 
n*DNAffi©PCR «<gO/:»!)©7^7-HtffiKH<T 
*4a--?Efl (GTA CGC CAT ATC AGC TGG ATG AAG ) £SV 9 
C©E?!1£, *©20©^'J3'? 0 \sit* K77^7 - : 
5' -GAG GTA CAC TCA CAT ACT GGC ATG - 3 ' 
5' -GTA CTC CAT ATC ACC TGG ATG AAG - 3 ' 
£fi£oTPCR i: Jt 0*«*LA*o 

PCR nfcE?il£ Y ;u*»*»tc J: OffifiU. tLT7^ 

7-HT»Ot'j3'7Htf K: 

5' -GAG GTA CAC TGA CAT ACT GGC ATG - 3 ' 
tttofc^x^^EflfcSfifcCfc^aS t LtfiEfflt4. 
&1>T\ BE*l©*a7©42? 7 U^-f- K^££^>T. ftSiTor'J 

«r<&o w ©dna ©£fiE42? ntf Ktryx-^, utao-ia 

CT / > h t uCHl £ ©IHl^MSr 4»^«JBitt»*-C*4) 
»ojin©n^ittKx>K?PUT--e-tStiifi^^t5tf-Tflin:U 

dna otif>ro 7 "paiau^^-n'jy??^ 

f Ko-; a-tffl^tff5r4 e a--?»IHx>K?H7-^ 

fc^Tlgfc&Ofl&J&fr *©DNA£ Ulut Jrt/3J-©»«T«}BBT 
t4, #l^r VI u I i Spe I T / r ^ - 'J - €-^«ilS» 
* L*>, W« UT±afflfit€- Ulu I Sfctt Spe I i:gE»r 5, 
TKDNA^T^o-^y;U*Sl«c»i:^ O^WX^IBL. fcSSn 
4Vt7^> h^a^T4DNAa)r>t€-^t;B55>^ 75^ i KpGPI* 

i- am? d-->/t4o 3.--? ro-^o- i A -^a^tvt 
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Mlu I /Spe I TWIftS tltzfv 7. i KpC0N2 «fC^^^o-->7' 
ti, £ Ufc 7 o - > fcpRWGH tfir«r4, 

Sag 9 

(1989). Nature . 342. 435-438) II J: * WHtt v 9 7 £*© 
X*i::&i*T. ^ffiU/c+> ? v> *©£««& cEStete^SSr 

( Tcratocarci nomas and eobryonic stem cells : a practical 
approach. E.J. Robertsonffl. IRt Press. Washington. D. C. . 
1987) *E«t6. 
*fflJ-t:7'/>ht**:tfL*K * oT*««£*ffii::fctf **? 

DUi::ffi*ftfc*-C*>6 9 DNAEfltftKT*. Z ©»l£t35©-r <f-f 

7vXi KpGPltWIRx > K 7 7 U T - «f BaaHIfc J: tfBgl H r 
m<tL. * LTBa*S*U*T7'7* i KpGPldltfc*. ft^t: 

v9*yyi.©jft2©«ttffl#i:ffi|SIttE^*»*fcai:: x # 'J 

5 ' - CGT CTA TGA TAG TGT GAC TAC TTT G AC TAC 
TGG GGC CAA GGC - 3* 
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tt tt © 7 t - i> 7 o - > « # 3 n DNA>7> ■=> , :<07o-7 
C'W7'J/^XT53.5kh Kpo I -EcoRI ffiK-t$llf 6, CO 
KpnI/EcoRI T M $ n pGPldl * IC IT 7 7 o - - > 7* L . 
KpMKOI €-jgdttfL«>6. 
&©J:-?icLT* ffl»;t*©a3IWiS0?©fci6© * * < f >»£ 
(Neo) «£*fc*tfi|ltt'sy l ,^;*^-f/i,*^£ **(TK) it 

fc-f (M. Capecchi (1989). Science. 244. 1288-1292) *m*T 
60 y^Tsl KpGEM7(KJl) (M.A. Rudnicki. 3/15/89) tHindET 

m<t u * it dna poi i © 7 u y o jbt ftr*. 

TBDNA t EcoRI T ft ft U T pGKNeotf rt * «tt L , fc©* =f 7 7 
\,*+ V : 

5' -AATTCATG- 3' 
t7y7;-cUfi->T, Sphl/Nael T WflJr $ ft pUKOl * 

tl;f:r7^; K*pNK02 c««t5. C © 7 7 * £ Kl*, "7 

:ti<T 8 4, fc*nil, 'wi,'<*TK«{E^*E»i£ttiittlJD It. 
Neo *m7o->i;:*l^«Eefc;l£*©»K*fii:S-tf*Cfc 
CM. Capecchi (1989). Science. 244. 1288-1292) » C 
ftlifc© J: ? II LTfT^ft*, pGEU7(TK) (M.A. Rudnicki) © 
EcoRI-Hindl PGKTKKrtf U * L T T ^ * - i L T & © 

5' -AATTGTAC- 3' 

5' - AGCTGTAC - 3' 
ttt ->T pWK02© Kpn I fflttll 7 o > rr <5o Sfcfcfc 7*7*1 
K* pMK03*$r£-f *„ 



T * 4 DNA© * <r 7" / > h t « *» ftUn T 4 . TK^C^ftffJ 
t'J J7Htf K 

5' - GCA TCC TGG AAC GTT CAC ATG AAT ACC 
TTG TAT GCA AAA TCC- 3' 
c'W7"'i ?4 XT 4 13 kb EcoRI BfrlttfEOp 

Ctf 3-Kir;>**t:OI2 kb «rfr. 5 ' EcoRI * 

«**t/K»rK-©§Sff fl*)8B#fc, ?nf ;i.77-^0'7'J 
-frfci&ttU *LTpMK03 CD EcoRI &iSL + iZ * 7 9 a - - s 7 T 
So tl;f:7"7^; K*plfK04 

PMK04 ©ffABJf IttNot I T © r8 ffc ICi *) J& 8 U , *l»TESIffll& 

Zjilstra£0989). Nature . 342. 435-4381: J: 0 Eg S ft r.: ifi 0 iZ 

j. x*vox©ftiKi;ffimrio 

grttjgMO 

*sfa«fc^cDX**iee-r a ci?ria*aw€-$sa<Dc t ) „ 
v^^ukfeflc^jrffi^icm^ft^o *e«£?sr«*x7 v 

^1i-Li66 DNAE^tf^fir So C O « BJcftO x if > t T Ell £ 

7*7X: KpGEH7(TK)Sal (U.A. Rudnicki. Whitehead Institute) 
^•b2kb BaoHI-EcoRI * • : J > * + tfflJr K" t fc» L . ^Ut): 
ofjjyntf K7^r; - : 

5' -AATTTTG - 3' 
tffi->T, SaoHI/ Sfi I r«<k$ HfcpGPllMCIr:?' 0 a-- > 7" 



to, £l;t7*7X; KtpKKOl 

■7 ^ ^ y y /-ogr2<o«W«*<c«lsi^eyil€-»* ri*i;, if 'J 

o-MKC t «r« ^ t\fifc<0 * k *J ^ 7 7 U t** ^ 

K : 

5' - GGC TGA TGC TGC ACC AAC TGT ATC CAT 
CTT CCC ACC ATC CAG - 3' 

fflttCD7o->?^£DNA -tLTo-MK3 7o-7c'^ 

a»; /^X-T*2. 3kb Bgllttft CP. S. Neumaier tiXO H. G. 
Zachau(1983). NucJL Acids Res. . 1_1. 3631-3656 ) t$BT4. 
0-MK3 7D-7OE^lllRffla0Tft5 : 

5' -CAT TCT GGG TAT GAA GAG CCC ACG TAT 
CAA AGG TTA CAT TAG - 3' 
C CD 2. 3 kb Bg I &XiK<0 3 ' *SBri<* 'J V > A -fflJtt: 

i:»fcT * J: oir, BaoHI-Cnlfb* nfcpKKOl ti:^^?o--> 
7-T <6 0 

t'j3'?Htf Ko-UKC t^^7* l J/-fXr44 kb Sph I - 
Hpa I DNAtf K-tHm? t - v> 7 o ^lt EcoRI/ 
Sph I TmitZtXtzZr? X i KpKK02 ^1:^7"? D-->rT5. 
tl;f;77X; K£pKK03 t&%+ 

pCEy7(KJl)Sal (U.A. Rudnicki. 3/15/89) ©2 kb Sail - EcoRI 
ffirT-tmttL. 'j>»-7/7?-Jffi->t77^i KpKK03 © 
BssHII85tt*f:*;r7a-x>7-T*. mii, i r * © 3 o© * 
•j 7 7 U * * K : 

5' -CAGCGCGC- 3' 

5' -GATCGCGCGCTG- 3' 
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5' - AATTCCGCGCTG- 3' 
0££ft€2 kfa Sal I -EcoRI ®Kiz&mi£ Z tiz * nTft 

tofti. fci*TC<&a&fi£tt£«ttBssHnTmrt:L. -ErUTBssH 
ItlliftJn/;7^; KPKK03 i:«e^L*!>4. £ C 7 7 * : 
K*pKK04 iftSti. 
pKK04 ©fc ABitf* Not I T © « ft m £ 0 L . ftt*TESla8& 

Zjilstra*(1989). Nature . 342. 435- 438 tZ <fc PEttSftfciftPtC 
C***^OX©f*IZi::ffif8f*. 

©SBfcflm. lft!&t*#(E.S)ttfi&*T©*S (3 
xfcffratlU&ESttttfcSDJHv^xBE (EffSS) <*M-i£ATS - £ 

xfflfl ^7.?-©f*g 

Zf^Xi KpCEM7(KJO (M. A. Rudnicki. Whitehead Institute) 
t±. y a — jz. > f 9 9 — pGEM-72f(*) + **r 'J *b 

- h tf(pgk) ^ a * - CXba I / I / Taq I Br it ; Adra. 

C. N. y> (1987). Gene. 60. 65-74 ) © IE ¥ H © T K . h7>77i 
7 h * nfcESIoe©a8«»«|-fiE -5 *tv-f> >ftttiie^(neo) 
**fj« i Ktt, -7 o xpgk itfc^© 3 ' fc*r 
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5. neo && + IZ t ~> X *»©# »J T x- AfcSJta: (Pvul/Hind 
ID Br K" ; Boer. P.H. t>(1990) Biocheoical Genetics . 28. 299-308) 

LTffiof:. S-SP&lineo 7 h©3 ' ©rfitfc-f&Kffi 

5' -GGC TGA TGC TGC ACC AAC TGT 

ATC CAT CTT CCC ACC ATC CAG- 3' 

7 : 

5* -CTC ACG TTC GGT GCT GGG ACC 

AAG CTG GAG CTG AAA CGT AAG - 3' 
£{£ -9 T » §FKDNA*>4>»#£ nr-Y J L? r -i><7 47 => V 
vO^/cttSe^ (025a) 
»tt7r-y?o->frb28Sfii:fc^t, W 5 1.2 kb BglH/ 
Sac I Srtt t 6.8 kb SacIBrJttUT. 7»)^C /c t / > > 3 ' 
K&*8 kb Bgill/Sae I BrrttmaU* BglH/SacI Tffi 

(t£ n^pGEM(KJl) *H*7?o-^>7-U. T^Xi K pNEO-KS* 
^ftSLf: (025b ) • 

J * ffl«© 5 ' (I&.&I.2 kb EcoRl/SphI BrfrfcB514:>T-^ 
7 a - yfrt>&mi,tz. ZO&tftO SphlSBttlC Sph I /Xba 1 / 
Bgll/EcoRl T ^7 ? -tmmit £UfcEcoRI BrK-£neo 

J: OTdMD 3 ' *EflfcHU5' -3' fffflT, EcoRIT 
IBftSflfc pNE0-K3' K«t£-£Li6, pNE0-K5'3' (025c) 
U:. 

Uansour <Z> ((1988) Nature . 336, 348-352) iz «fc 0 E 
ft$fif:J:?i:Lt. fgr5|ffla*tt*WT*ES?o-->©srfl;i::« 



-?---e'(TK)«fc^*Stf>*, 75^ = KpCEM7(TK) (II. A. Rudnicki) 
^4>HSV TK* * r, V tmtz* CO** y Mi* pGEM7(K J 1 ) \Z r> l « T 
J: £ L © IS] « i: . v t? * pgk 7 o * - * - t y t x - ;Wte 
WclU OWffidn/cHSV TK*£* ©WiSEtfl* pGEM7(TK) 
© EcoRI8Btt£ BaoHlgJIuttCSE -et^TTK**-* h£ BaraHl/ 
HindlBrfrc: LTWOiiJ U pGPlb fi:t7?o-->nr 
pGPlb-TK*ttpK Ltz 0 zor^^i K£ Xho I gfltt©£: Z 6t»tt 
ftL. J k © 5 ' ^ bOY y i-EW i C k © 3 A^©y; i.fi?il 
tCJ:D»l8$n/: neo* fix £ * t;, pN£0-K5* 3" A> ^ O Xho I 3ft 
H-fcpGPlb-TK* lit* A L. «frJ*?*-J/C Kl (B25d) frf^Bt 
/Co J/C Kl^ffll>/-fflIS)fflft^*©yy z./citeTffi©ms«lii^ 
025e ir ^T, 

*JJft9c«EC$nfca0»i (Robertson. E.J. (1987) Terato - 
carcinooas and Embryonic Stem Cells: A Practical Approach. 
E.J. Robertsons (Oxford: IRL Press). 71-112H) , #SJi*ft 
ttn£SNL76/7 X&m&m (McUahon. A. P. & «t C^Bradley. A. (1990) 
Cell . 62. 1073-1085 ) _L T AB-I £4 $B £i£tz 9 

/ctt^stt^^^^-j/CKi^Noti-cmftu. -tUTEc$n 

(Hasty. P.R. *> (1991) Nature . 350^ 243-246) \z * 0 
AB-lfflft^n il/noiJ{|/-h«Lftfc l xw?ho4fU-hd 
nfca«S€-100 mJfll±^2 -5 xio 1 0«S/mcDa?«Ttt» U/c, 
24^/Bia, G418 (200 g/a/©Stt6E») «fc CfFIAU ( 0. 5 u U) 
*«ttc«HDL» 10-llBi:«oaBJWiff±fo->£38a$'tffCo 



^-tWe*JKJ n lta)(Bl©ffl!5ltfiax.«-ol>T^WLA:o 

EK©ftD< (Laird. P.W. ^(1991). Nucl. Acids Res. . 19) 0 a 
->*^DNA XbalT^ftL, ^ LTfilSfi'^o-^i 

LT025e (-m«©800 bp EcoRI/Xba I WfK" £ % l»T L 
-©T'D-^lltfiSSitfcxffi't'^S. 7 kb XballfffM-s feir/»W 
5-tfflf3!fflft**ftfci!e-?a + ©ttatfn.8 kb/<> K*«fe 
ffiUfc (0 25aiiJ:C/e«-^5aoct) e t1f>7o 7 h^-ffric^ 

0 ^ ? «J > r Ltz 358ffl©G418^ J: CfFlAUittt 7 ° - > © "5 ^ . 
40©^o->*</c *fe^ffiT©m^l»ft^ t- 8 kb Xba I *< 
>FHtfco -en ^>© 4 o© 7 o - > £SE<w Bgin. Sacl^-J; 

rj^ Pit I »*r»<b k st sc jB © i ^cfi^M-^ 

ffil^^i:ffi^^in/::c^SSl^. fcfflfc)800 bp EcoRI/Xba 

1 Brfr€rffli^T!?2r 5 »^fiDNA© Bglfl. Sac I J: t/Pst 

I W<fctt* < *tHE'fl4. 1. 5.4fcJ:L;7 kb©Br £0c L , -^Wfi'O 
Still / C *fSr.*fcx©fffiEI*'en'e'ft2. 4. 7.5fc*J:C/5.7 kb©«rK- 
llJ:0»«$n^ (0 25afcJ:^e^t?ga©Ct) , Xbaim<t«) 
ICj;0«ai*n^4o©»tt7o->©±TJ^, /ctt«©tC^-C 
©«^fi»^.^»aW^JW»0 BglB. SacIfciC/ PstlSOffiK 

ra©*TEfttfc4o©«!fi£nr::ES7c7->£, EttOJD< 
(Bradley. A. (1987). Teratocarcinoaas and Eabryonic Stea 
Cells: A Practical Approach. E.J. Robertson ffl (Oxford: IRL 
Press). 113-151 H) C57B1/6JEES B «f 1= & A L % -tUTttfiJStt 
(D + SIZV t, ttAESIffllft^ ^R«»$nr.lB»c!?IOIIfilScO 
fi^a«ar*/770^^ffRT5, 3U*C57Bl/6Jtf j»±tr 
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tte^«^)»-®sri. abi zsmmitxv&m&v *> z <dt * *©* 

y 7 £C57Bl/64£ 5£E£ *»€■«&© T £.©#£<- 

*©DNA©*<tf>7o * h#tffr:J;0«^*!>*. c*t*T. 
»52lg#{*©a3&-te9»2E*mv * SflRHCit LT0fi»^tt 

-try > 

J„4 URfi*'itf7?U*f K^B-^: 
5' -ACT ATC CTA TCC ACT ACT CCC CTC AAC CAA CCT CAG TCA CC 
C - 3' 

fcffioT. D3 ES &B&$ (Gossler £(1986). Proc. Natl. Acad. 
Sci. U.S.A. . 83. 9065*9069 ) 2 tltz Y J U~? T - : J ^ 

'J J* ffi***t/vOx**aE*l (026a) 

J„ «i*i:&^3.5 kby^i- Sac I /StuI t - ^ 

? o - £$itt tn«> Sac I /Sma I ~Ci&<t£t\tz pud 8 «f 



«H¥tf-500233 (tt) 

lC1f7? o > ^ L/c, £Lfc7?xi K£pucl8 i> tfirSU 
fco 75* i KpGEII7(KJI)fr >z? * 7 h SnfcESteflS© 

P GEU7 (KJ1) *©HindIHSitt€:*l£T ^ 75 -OttlDC J: ■» T Sal 
I SO ttc SE 0. * LT Xba I /Sal I TOffl {fct- J: 0 neo £8L» 
•fc ? h^«J0£iJUfco *t*T neotttf-©E»£ DNA pol I © ? U >> 
OfBT©i&ait J: 0¥»*«ffcL. puc18 J- © Nae I ffitt* 
7?o-,=.>$rU K pucl8 J- -neo (026b) *f*KU 

»W<7*-©3ett*ttRl*. 7?7si KpGPlb ©tt#t*irfc^ 
Tlf -»*io pGPlb Not I TflKtL. 

>j^?;utf K : 
5' - GGC CGC TCG ACG ATA GCC TCG AGG CTA TAA ATC TAG AAG AA 
T TCC AGC AAA GCT TTG GC- 3' 

4bf:777; K (pGETtfcS) * ff r> X v O * ftffi 7 o 7 'J > 

yansour £ ((1988) Nature . 336^348-352) \Z X *) Ett * ft 

ic, »»iStt*KJ&tt^'<;t'W a,x(hsv) 

(TK)«£*£**f-o 75^; K pGEH(TK)* £ EcoR I tHindmr© 
HftCtOHSV TKite^*-l#^o COTK DNABr K" £ pGMT© EcoR I 65 
ttfcHindII[tt{fcfc©|B|U*7* d-^^U 7 5 X i K pGMT-TK 
(026c ) £f*S L/i. 

«*jEHK*tr 6 a a a «ratt««€r»«r 

7 t - i> ? a - Xho I T © DNA© F5 £ ft ft: & <£ Cf Xba I T 

©»£»rt:m: 0 . J««BJ*©5' l- ft ST* 5. 9 kb©Y y i-Xba 1 



/Xho I ffiff fcfc* Ufco 0 26 a t 26 b i: ,t» £ n * «fc 9 <- . C ©Xba 

£tt*£fl*o ZO&ifrf: Xbal /Xho 1 Tiflfl:* n/_ pGMT-TK * 
i:t^?o-->n,. 7 5 * * K pGMT-TK- J n 5' (0 26d ) 
9lLtz 9 

f*«©a»«Hi*, neo xamte? j i~m.nz*v 

pucl8 J« -neo^£©3 kb EcoRIBrrt © «J» £ 3^ /i. ^©ffiK"* 

pGMT-TK-Jm 5"© Xho I g0t44'fC^7' ^ o > r U:, 4 U tz 
«6K«> J»K0I (026e) li, J * it fe^ffi t!RUT o 6. 9 kb©Y 
;i.BEfll«**, neo K » A * ftT i» * J ■ 

2.3 kbO^^c^ffT 5. 0 25 Mi* aftffi«l6Scfci:©ffl[5}ffl&*& 

© r a & s a « a « e © « & * ^ r o 

^KD0i:UEe$rif:SOi: (Robertson. E. J. (1987) Terato- 
carcinomas and Embryonic Stem Cells: A Practical Approach. 
E.J. Robertsonffl (Oxford: IRL Press). 7I-112H) . ^SJ:7« 
tt^SNL76/7 SCntES&m (HcMahon. A. P. X V Bradley. A. (1 990) 
Cell . 62. 1073-1085 ) Jt V AB- 1 fiflS ^ * W $ * • 

Sta7«tt<t^^5- J-K01 * NotIT*<tL, ^ITEtt? 
n/c^tt (Hasty. P.R. ^> (1991) Nature . 350. 243-246) i: J: *3 

nr;»te€-ioo cDm±<:2 -5 xio* aa/ii©ffiaTtt« L/c, 

2^(8J», C418 (200 Q8/«l©«tt6K^) J: C/FIAU (0.5qH) ^ 



iSttiicflSlin L» 8 -10B nirtf 0 Sfflittt ^o->*jfeiB*^/i« 

itfc. fc^T. d- >A>^©fflBa©^^€-*e^'tf-. 
f<^5-t«WEKi:©(ffl©«(5lfflm^{CO^T^fffU/c 0 

E«©ft0< (Laird. P. W. £(1991). Nucl. Acids Res. . 19) 0 a 
->fr*>m HindffiTfSftL, ^ ITffft^ir a -7 c 

LT026f n^$n4500 bp EcoRI/Stu I «rK-€-fflt»Tff 5 
Z ©7d -7li»&flae^ffi«t> © 2.3 kb HindmKfr**iti L, 

flc^amtfti (026a *? JiCF f **ffi© C i) o *tt*fJti8 
£^0««8»^Bfra!>5/:*i:»« Spel. Stu I X X aBaoHl 

Kg/hilfc^l h 5 > x ^ x > 
A. ^g©DNAEyq€- 9 ° ~- ^ yr ^ tztXD?? X I V<79- 
©f*g 
I. pGPla 

77^i KpBR322^ EcoRtt StylTfflKtL. ^LTftOt'i^ 
? ^ U ^ K : 

* , j:*'- 42 5' -caa gag ccc gec taa tga gcg ggc ttt ttt 

ttg est act gcg gec get - 3' 
*-»j3*- 43 5' -aat tag egg ccg cag tat gca aaa aaa age 

ccg etc at t agg egg get - 3' 
t&Eitl*>tz. 

4tf:77^; K pGPla* , »^W«rttttffiB« Not I tz Jt 0 W 
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aicaser*. -enii. trpAite^Kfcsr *$*a*63***s> r 

(Christie. C. E. £ (1981) Proc. Natl. Acad. Set . USA . 78. 
4180) OTfti: (T > b*i/ g ^Kttite^AopRcM IT) Not I N 

5tSf»Ti:4:f:<k0, NotIfttt*i::l*Ac*ft*3-KEH© 
«SE*J«£*teT£ lEIit, :©^7X; Ktt, pBR3223f 

-eHffiCS*£«l* LTV^fcabi:: pUC^^Xi Ki:Jt«Ufi3 

£ > * LTDNAHfiirJ: **Hf*A»rK-<C*fT 
o. 

2. pCPlb 

pGPla * Not I TJB ft L, tltftCt ') ?Utf K ; 
-47 5' — bbc cgc aag ctt act get gga tec tta att 
aat cga tag tga tct cga ggc- 3' 
7t 'J 3* - 43 5' - ggc cgc etc gag ate act ate gat taa tta 
agg ate cag cag taa get tgc- 3' 

; K pGPlbli, Not I ii* 9 »» d ft fc fit* * «J 'J 
Cftli, Not I iz X 0 Wf*T * C 

1 pGPe 

* 'J i"- 44 5' -etc cag gat cca gat ate agt aec tga aac 

agg get tgc- 3' 
*- «j3"-45 5' -etc gag cat gca cag gac ctg gag cac aca 

cag cct tec- 3' 



ftH ¥6-500233 (30) 

ftffi 7 o 7* »J > ft fS 3 ' x>/^>^- (S. Pettersoo* (1990). 
Nature . 344. 165-168) *l**IttL*>*o 

BaoHlcrSphl TfcftU * LT BaoHl/Sph 1 TrS 
(t $ ftfcpNN03 (pNN03 (*, £«JB K © H H80(4 : Not I . BaoHl. 
Ncol. Clal. EcoRV. Xba I . Sac I . Xho I . Sph I . Pst I . Bgl I 
EcoRI. Snal . Kpn I . Hi ndHI J: Cf Not I *ffTi.f'J 'J > * - 

tz7? z i KpRE3£ BaoHl e: Hind HI T ft ft U. f h IgSSfl 

3' x >/n >tf-€-*C-#ABrK-€', BaoH I /Hi nd ffl T/» <fc $ ft tz 
pCPlb *i:;o-i>rLf:. tCt^?^; KpCPc (0 27* J: 
SI) (*, EW^? o-->7'T5C £: J7< T & * Otft^T Not I 

mitizji^x 3 ' x>/N>^-t-»ti«joairctd<r^a»o 



tct net ctexgt cter czc/c exetTtCTcr «e/t ci c= rc ciqz exct 7?. excr cxctqxct etrcgi et etejtc/t «g 
tctcxctex9t.erccTctctct9c.cxc1.a91 etcxexn ctcx ncrTtKnc^ccctqicxetctexctcccrctctc 
tcxctcxcxcx rxet cxc»e»cac»c*c»c»c»e»c«»e» cacaccr eje=7»c/t caexca ct etcjcqcac^g; tcjcjccc 
ccyycyemcjtCfcaAate^*tc^tty;t;=«tc^9«»»Mc^tyctttrtc>ttnc^Q^ce>^^c»c/e«tc»*tg* 

cscx**c9ycc^c*ticj»*itc*n«ttteeMttt»tccj*e*exe^c^M^ 



couccTOucca u. r u: me 1 c auuue e 1 ^icc wotc»cx*ca*citcs*tcc7c . recsrrrc c crcrncs i* 
ju ctctqs m » cgcc sw cT CAKK^t^aco>rr* iui iu> cc^TrrceATavrAc^T Swi lc ct*ccctctc 

a ij iii 1 n > cetaa tau>ccTTcaiei a » cca ss cAT crTC»Tc>Tc»ci»Acc^ rcrcsTn 

1A r C SCT 1C»TT»CttSCaTCMC*C^TTCC eCC t T A CA C W C C»70UfcC7C^CAAJLe&CC. ' JUUUUCCCCOT 

rukCATc cccca: 1 : j ATCAcaAGcCACA.;ATTAAC5 J 1 1 zixxacxxx z T Z ^ Ka c c nc^a x csxj z xxcxccui 

ACATTT^TCAATCQCTTCACGACCAOOCT^rcACCrTTACCGCA&CTT 

ctcxscss s t L c ccjj 1 : iiy MC « c^:j^iccrAcrc>ccrrA^ 

f=> * hc x aa*ATi£GSTTXtt£j^rzt&z^^ > cc c» csxiIe Si icAT TO c £ J a1cjcS?SSo£ 

C ra ^ CCS TAAAAAfi GCC C Cll I^iU ^ JIl 1 I I, ^TACCCTCCCCCCSCCTOCC^CCA ra ^ 

crrcsc Af xcwccaci : a cc c c&tx cc r cr e cec cTT T C rs cxrtcxca u ccsre ccecTT r c iva txcctoccctc 

TACwTAICICAA 1 ICG5S C 1 9tCG FCSTTC 
f\ I T ArmA I MU.T ^TT^T^^^T^^ij ^3mCCr'LTLr7hi 

* rrrasr>TCToetgTCTCg;c &*6csa7T*c^T TO au^ 

crccm ficcsresi rrrrrrsm M . c>*r^accxc v rr*cc.rr^r.>>>»»*Ar.^rcTcvvg,-.:a; illu *i* t=ttt 
v^ x ass BSJTnKj eBssaeicsAAeaj j ^ i recTiaTOwcATT»TcaAx<Lcs&TrrrcAC 

ct?£a rccrm aaa ttxaaa* tcaacttttaaatoa TCTAAACTXTXT* TCACT>A*^, J FSS7C3 P OCTTXCOAT 
srTTMTtac rc acco c cT A T tnj 

fc-HTrf 5 >T> CPS S * CS5g n> C CTTT 
*KACCAAT>JUCC>OCg>CCCCSX* re S CCS »C CC a>WCT C C3C r ^ S C*» CT T 7^^ 

* ttsi rcccccgucex»ci>cnac rac i r scso cmun c 1 1 rcccsucc rrsn ccoa ice i cp cccaicSTS 
ctct ocCj CTOCtcctt t cstw csct^ iu>uM ^coTCA*eccsa c rr»c*rcarc c c x^ fcrgTT 

CI g»**» * * gCC ST T »Se ICC : ; C S STC C T CT^U.I T U T t> gk » CT A» C : i GC CCCCA S I v« .A rCACTCXrSJTTA 
1TT>JUU MillXItJ tTC>TTOa*X> £C T ICHl. t X5« ) CA » ^ IT 1 tA ACCAF L I ' .A X XUXW V M XKCA S I T t JJ > 

accjum luocsmcc 



-rccrcTTCAAC 



1 ^^^-pCPetOEn 



^T-y^M--! EMBL3/SP6/T7 (Clonetech Laboratories. 
Inc.. Palo Alto. CA ) * tz 0 a - - > r L t h Y / /. DNA 

^- U 1 5' -gga ctg tgt ccc tgt gtg atg ctt ttg atg 

tct ggg gee aag- 3' 
£ffiHT*7U-x>rL* *LT7T-i>?o->Al.3 
L^o 6o©J-tr>>h^gCitC/f-D'tr7'/> K DHQ52 *i J:C/fi 
UlJ-tfOM>x>'>>^-**t.\ 6 kb<Z>Hindffl/Kpn I Br 

^- »j zr- 2 5' -cac caa gtt gac ctg cct ggt cac aga cct 

gac cac eta tga- 3' 
tffl^T^'J-->7U V t - 9 o - > A 2. 1 tmttL*:. 
M-{ 7 fffl*fc<tc;tfJtffli«i7 V>Oifflt*t\ 10.5 kb 
©Hindi /Xho l»fr*:0?o->^^*«l//:. -eft-=>©2Bi 
fr^. Kpnl /Xhol Xm<t2 ft pNN03 t ~» 1= mm it t it) . 7 
•7 ^ i KpJMl€-»f:« 
2. p_JM2 

7 7 -^7D-> A 2. 1 *£4 kbOXho I Bf«-^mtt bfc„ tttt 
I^Sc* (H. Yasui^ (1989) Eur. J. Immunol. . 19. 1399) £S 

/7-t'ion;*?KfrTiaaL. -tur xhoiTWBr$ft?u 

J OTfflS$ft*pJMlc:afctf ^bfiT-v^ i KpJM2 (0 

28) II. Xho I 8Btt££->TV»£a<, 7 u / ^B*!: J:*7 



-30- 



S4^fieoe«tUt3' Xho I Lti^i. P JM2li5££'i 

thJ<8«, ffffl J - u 4 > h a >x xz >t -T ^ ^«Jlgc 

0.4 kboamstta ^fc^c/Si/t^wr 

3. Dffl»?c - :/tpJ|tttfc J:Cf pDHl©fEB 

t'JD' - 4 5' -tgg tat tac tat ggt teg ggg agt tat tat 
aac cac agt gtc- 3' 

X?'J-->rU:, 7 7 - v> ? o - > A 4. 1 tA4.3 
DS?*Dt,. D„,*i J:C/D«, CY. Ichihara £ (1988) EU80 J .. 
L 414) ) £SC5.5 kb© Xho I »r)t€- 7 t - 7 ? o - > A 4. 1 
biHttLt. DSHD... , Dw, . D«>- J; D.,**t/-tifc 
©»»5.2 kb XhoIBrK-*7T-^^o->A4.3 ^b^ttL/;* 
*tt*©Dffitf Xhol «?*©«-* £75* i K^?*-pSP72 
(Prooega. Madison. WD© Sal I SStt't'J- 9 d-->7U 2EH 
*I££T* Xho I gO<fc*$R* Urc. *t*TJtift»rK-£ Xho I t Soa 
ITWSfcBU TgSBrtt* EcoRVt Xho I T W 0 ffi L fc. »£nfc 

mmm** sai i Tfcfts n*psp2t-fc<::**stf l*>, 75* j 

Xhol (5' ) fcJ:C/EcoRV (3' ) T 9 IB "0" C i T £ -5 10. 6 

4. pCORl 

-?=7 7si KpJU2£Asp718 (Kpn I ©T-f V J/'/v-) TffiKt L, 

/n'^t^o ^^riu^DNA ciairmrbt, »A»rtf£Jtitt 

C ©»ABfr>t£pDHl©Xho I /EcoRV f* A flr fr J: UXho I / 



6-500233 (31) 

Cla I fflffcpCPetae* pCORl ^IK8L/: (0 29) . 

5. pVH25l 

2o©t h*«5ISmi«-t r > > h V. 251 t V. 105 (C.C. 
Huophries £ (1988) Nature . 331. 446) £*t/I0.3 kb <J>*f J L- 
HindlHtfK-£pSP72 ti:t7-?o-i>;u 75^; KpVH251£ 

6- plCHl 

fvTsl KpCORl £ Xho I T8B#fe(b * L T pVH25l © * U 
Xho 1 /Sal I & ASffr *±S© Xho I ffitt c ? o - x > ^ U , 7? 
*i KpICMl (030) ff>8Lfc. pIGUI it. TE©E*IS*©£ 
SC* Not I T©fcfti:: «fc 9*7 *-E?9€** ttV»m-ISiKM;:fct,* 
T»ttT4:^THtt7^5<o|}8f1'i:7^ooy i 
; hT5;t*<Ti5j:^i:, 2 ooailfiW t h ^TS€« -tr 7 / > 
K i>'i< t 8 -3©t FDt/> > 6 o © t h J • -trry> 

t h ii 3- Kx; j >£SBfc J: c/ fc h I aB**, 5*h* 
«3' x >/> £ #t::**rT *o 

c. iju t\sc *%%t ^/haa^ g h 5 > * ^ * >pHci©f^g 

&© fc HgG SHtffl«it£ri:f$A^^t 9 U*+ P : 

* >) J - 29 5' - cag cag gtg cac acc caa tgc cca tga gec 

cag aca ctg gac- 3' 
*ffll'TUyyi.7^7'J-*^'J-;>/U:. 7 r - i> 
0 a - > A 29.4* A 29.5£J&* Lfc* T ^-f ? f ffl«t*t'7 7 - 
i> ? a - > A 29.4© 4 kb HindlUBrtftfle^T, Vr-V*??- 
FIX'- II (Stratagene. La Jolla. CA) * tz 9 a - x > 7 $ 

nfcfchfcfiyyz.DNA5-f:7'-7'j-£{r«Lfc. ^r-y^o- 



>ASgl.l3^m«L/c„ RC4T?o->01fr77Xt^Sf 5 

* ') - Q7 5' - tga gec cag aca ctg gac - 3' 

7 T - >J? o- > A 29. 5 £ A St I. I3UW^ t h 7 I V 7 ? ? X 
-Q9>Z> cfts^nr:, 
2- P7 el 

7 1 3-K{B«^^C7t-^?o->A29.5©7.8 kb Hindi 
Krfr£ pUCU^fi ^ o -x > 7 Lfc. itfcr^; KpLTl* Xho 

Xho I 8fltt£e* L/x. 4l;f:;o- >pLTUk€HindHir^<t 

J* ABfrfr^mtt L, PSP72 ^i: ? o-->nt ; K^o- 

>pLTi'xks ^f^K Ufc. -if y »; > *- Xho 1 ffitt 1 1 h E^fi&as© 

BaoHI fiJt4©tC6T©pLTlxks ©flftli, 7 1 SffffllJa- Fx 
^ V >£*C7.6 kbK^^^^Lfco C©7.6 kb Xhol /BamHl ««- 
7 r - ^ ? o - > A 29. 5*£©Rf*©Tift4.5kb 8amHI»i«- t 
XhoI/BamHI T ft <t $ n tz pGPe* 1= ? d - x > ^ L , ~7 
7 * i K P7el^fPfiLfc 0 P7elli. 7 ? h««3' x>/^>if 
-icae^Mf;, 5 kbOT mstntXtz 7 I JE*««3 - Kx; 7 
>©±6B**^r *. 
3. pt e2 

7 I *4 7 ^ f-R3f»^ltee^1Sl (sterile trans- 

cript) (P. Sideras* (1989) International Immunol. . L_ 631) 
©»-x^v>i:€-^C5. 3 kb©HindHBr«-^7T-^^a->A 
St I. J3^^Jtttt L, -eLT»AGr>T-©5' ^JS©i5»i;^'J«J> 
»- Xhol e5tt«-^T Sp$P7l 4»C?o-x>jTU, -?=?7sl Y7 



o - > P S7 Is^f^lZ Ufc. pS 7 Is© Xho 1 /Sal I & AflfrK*£ Xho 
ITft<t$nfc P7 el^lC ? o -x > r U» 7^X1 K?o-> 
P7e2^ftBLf; (031) e P 7 e2<4 . 5 7 hfi«3'x>/>>^- 
ic«e$nf;, Tat©5kbE*Ji#<:: % 7lST5fffl«=J-Kx;v 

>±SD?ia : i:±si©^>r7 7 c ffl*^j:cf»«Tiiti£^aix?7>^ 

4. pH£i 

7*7^ • KpICMl * Xhol TfcKfcU 43 kb t* AIK ^ * O t , 
tit XholT^ft^n/c pt e2^(C 9 o -x > r L, 7^; K 
pHCl€:fffiLfc (030) o pHClli, T E© E?9 fS *© A 6S*< Not I 
r©ft<tliJ:0^;^-EW*^«' < ii^-»rK-n^H>TmttL'e 
LTv7^IE©SSIffi^c-7>f;o^ y ! Jz.9 h Lt h 7 >^^xx 
7;B8itftSri:c*<T^5J:?i:. 77ht«3' x>/>> 

if - t^tc, 2o©fflgt^th5isE:ffl«-tr>>h,'>^<tt>8 

-?© t h D-t r / > K 6o©t h J» 7 t > h±8k t hj- 
xrx>/>>-t- % th<TtfB«, b N^-f fchtf = - 

Kx?v>iB, tH fJ:a'th7lSStffl*{Hao 
X4 ? 7-ffl*fcJ:c;»»^SEte2ftti|Hax; 7>^^C) «-^wr 

D. IgM *lgG f»ST ^/hgfe^f « h 7 >^ ^ x >pHC2©f*R 

1. b navgHiafiT VH49.8 ©ag 

t htefiY ADNA 7-f77')-7/.^ FIX™ II (Stratagene. 
La Jolla. CA) *© t h VHI 7 t 5 »i 'J ^ ? 9 U * 

K : 

* 'J 3*- 49 5' -gtt aaa gag gat ttt att cac ccc tgt gtc 

etc tec aca ggt gtc- 3' 
^ffli'T^ 9 «; -x > 7 Lti. 
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7r-i>7°-:/A49.8*mttU * U T *J SC* 7 t > h VH49. 8 
*St;6. 1 kb Xba I &tt*pNN03 f o-;>rU^'J 'J 

>* -Cla I ©te*VH49.8©TiSi: * LT* 'J U - Xho I SJtt 
)5<±»^ < * * "5 »i) « 75X1 KpVH49.8 Lfc, :©»A 

Brfr©800 bpffl**EHfcJ£r * VH49. 811 «ES tfRftE II X 

^/^?7^ 5/ >rs/r* A* 7 ****** I 
fcrfrO. J: o TBi8fc*#at6tf)T*> 4 I * £»»T * (82) o 



TICTT^X *GMTI?£3G GCITGEICTC TOG3JOT AGCTTGISC 50 
GC VT CIGTgr TTItTTTTCTC ATOCTAGAIC A*GCT7TG»G 100 

cctraaia cccrocrT ca tgweigc* aaiaaictga ggtotctga iso 

GAIffiJTGG TGCCCTGSA GCAICCAIA ACSCCCAT 200 

lU-UULi ' wiA AAG^AGCCOC TGS3CC?CA GCPCATCAX 250 

htetAspTrpT 

(JL ' IUj^ GSTT CCTCTTTGTG GTOGC?£C3G CZSCAGgtaa cgcqcttCCC 3X 
hrTrpArgPh eleuPheVal ValALeAlaA LaThr 

agixctaagg cxrcg^aagg garccxggut tagtxaaasa ggatcctaLL 350 

caccccxgt-g tcctccccac agGTGTCOC TOXAGGTCC AGCTGGTGCA 400 

GlyValGln SerGLnValG lnLeuValGl 
GICI GS a G CT G^GGTGSAGA ttTCIGGGTC CTCGGT&AG GTCTOCTGCA 450 
nSerGlvAla GluValLysL ysPrr^lySe rSerValLys ValSerCysL 
AGoCTICTGo AGGCrCCTIC AGCAGCTATG CXAICAGCTG GGTGOGACAG 500 
yaAlaSerGl yGlyThrPhe SerSerTycA lelleSerTr pVaJArgGIn 

G aocr za a c aagggcttga gig suggga , asmcatoc ca i ocrres sso 

AlaProGlyG InGIyLeuGl uTrM^Gly Argllelle? roIleL^-!GJ. 
IXPUrAAAC TAOSCACAGa. A GTICCft G3G CAGAGTCACG ATISSSGCG G : 600 
ylleAlaAsn TyrAlaGlnL ysPheGlnGl yAxcVallhr IleThz. a J-cA : 

Ac^ATccaz GAGCficaar tacatqgag: tsngcagcxt gasoctcag gso 

spLys5erTh rSerlhrAla Tyrf-fenGluL euSerSe rLe uArgSerGlu 

GACAOGG0CG TGEJTACIG TOQGBGV3f y-yrrftrrrjA AACCCACATC 700 
AspThrAla V alTVrTyiC y sAlaArg 

rrnttrrctr mr^narri-r GMGMWG G3GCTGTCC 033GCTCSGG 750 

AGKTSCRGG GTnJJTAGG 7TTAAGGCIG TTDCAAAAT GGGTEAIAIA 800 

TTTGASttAA AA 512 



252 thV. I 7r ; 'J V.49JOEJ1I 



2. P V2 

75^; KpUC!2 1>i:t7'?o-->rdntt h V» IV 7 t ■ 
'J-iHE^V„ 4-21 (I. Sanz «o (1989) EKBO J. : 8^ 3741 ) £ 
3"*/4 kb Xba I f J ABrfr* Sma I t Hi nd IB T W 0 Hi L . # 'J / ? 
— -tf I © 0 U-y 7ffiltTfilU« ¥r»*:iSi<fct* tltzttfr*. Cla 

i TrUfb^n^ w r & s £ ft pVH49. 8 ef»K?o-->rL*o 

|i;/:77^i KpV2 I*, I* ABitf© 3 ' *«©^--?$alIgB 
fcfc,*:tF5' JKSOar.- ?XhoI 0$tt£ffioT, 13 U 2> ft T VH4-21 

ojbfltnated t\tz* t h attite^vH49.8€-*c <l 

3. p$t 1-5' 

£»© -tS*3. 1 kb Xba I Bfrfr t-ttrzo. 7 kb Xba I /HindBI Bfi 
(77^ - K p 7 e2^© 5.3 kb 7 I ^-r^^ffi*^WWifr©-rC 

A Sgl. $LKi L * 4r LTHindD/Xba I T«<fcS nfcpUClS < 

^-^i;?o-->n/:. ttfc?^: KpSrl-5'li, t l 

(sterile transcript) (P. Sideras^ (1989) International Immu - 
nol. , U 631) 0Mteffitft©±«<DEJil*ar3.8 kblf A«rK"^^ 

c. Btl£^«i«^ v ^ -r ^x-f -y f-oMtetiHff 3^* 0, -t-UTjt 
»n*n ^<dew^ k ? >x ^ x >»tttt*frn** n 5. 

4. pVCEl 

pS7l-5l»A»rfr^SDaIi:HindlDTWOa5t. n;7BJ}T 
5' - ccg gtc gac egg - 3' 

c«e«LA/:. I©«IS£BSa* SalIT«<kU. SailT/aft 



$nf;pV2 Ica^tirU^^o £ KpVP <i, 2 ^OfiSHt 

Wth5ISiSG : f-tr>> h VH49.8tVH4-21 ©Tift II 

titiZ. 8 kb© 7 I *-f » * 5 ' »»EFl^#tj*« SallT© 
S5?i^<tfc J:CJf Xho I T©S^«ft©», T <f d - x Y A, ±T © 15 
kb«K-©fl!»i: J: 0. pVP f* AWr)t*m»r »:^Te»Al9fJt 
£ P7 e2© Xho 1 SBtt*<: 0 ° > r U K?o-> 
pVCEl (B32) *fPST pVGEl IJ, t f t I Stlft^fciCf 

Ma©^-<7^fH«©±2E«-2o©t nfia^gcitfi^-try^h 
^^wr -5« ^jseffl*t^«m*t ©ra©a^- 7 saiiso&^ra 
i^r. d. j axon r y > v * ? u > * - i:^ 

T£ 60 7 1 it^T-© 3' Jlftti:?? FfttS3 ' x>^n>^-*<« 
<■ LT»A®frf£ttli Not I ffittlii: DR»*n5. 

5. £HC2 

7*7^1 K?o->pVCE! ^ SalIT«<kU. P IGU 1 ©Xho II* 
ABrfr«"e©^Jl?o-->rt^« ttfc? o-> P HC2 ( 0 30) 

7 / > h . 6*5®t h J, thJ-tfX>^>7 

bfatfSf, thtf^7fffl«, t h *z 3- Kx 7 y 
85s t h J:C/ t h r 1 SWffi* (SJSI^fifie^ttMte 

8fltt©±«©4 kb»«E^i:^{I, H*©^-f 7^ffl«t**^Bt 
C^ttM*x^ V >€-^C) ^*fffi. tft^Ot hEJili. «9 
EE^S*^85€ Not I TOMffcHJ: 0 ^ ? ^ -EW**« 
-»±i:$«U LT"7^xBE©l?© l t , ii*7-C ^ow>i;x^ ht 

i>*H3' i>M>7-cae?n4, k»a«tK-©5' *s©3. 
--^ xrio i gBtttfc o ana© t h^jseae^-t ^> > h** 

©^n?o-x>irt. c©tt»'h«e : ?-ffi©ettA.^«lt^K^ 



-32- 



fc*T**, 

E . Y => ~s 7 : J *. - ? Q -7*3 % 

KplGUl fcJ:C/pHCl© NotlJfA»rK-*T#o-;*Y/U 
*fci*ftK J: S^? *-Rfl**i&ttLfc. »fi;*nfc*A«rtf«:. 
S« Lti (C57BL/6 x CBA) F2v t> * <3 CO fltt * K W 7 o * > 
?x ? h L. tLttffLTt^fi^, Hogan ^JCiOEe^tif; 
ifi 0 K (8. Hogan. F. Costant ini is J: C/E. Lacy. Methods of 
Manipulating the House Embryo. 1986. Cold Spring Harbor 
Laboratory. New York) « ff IS L If <C » U „ £A*nfcE** 

yi>E«OffSi:-?l>t»tfrU:. B*]*CD ? o - ><tDNA£* 

t* - » £ » ffi L • 3 - 8 i§ ft K t * T , *ft£©l&fcfr«i>lfili*£: 
J&ttU, -e t THarlowfc J: CUane (E. Harlow fc«J:tfD. Lane. 
Antibodies: A Laboratory Manual. 1988. Cold Spring Harbor 
Laboratory. New York) (= J: 0 Eft * ti fc J: -5 1= . h7^^i> 
IC J: 0 3 - K* n* t MgM «fc c;igGlCD#£i;-3i*T ELISAtz J: 
»)7,tU/i, vOo^O-n-KD^iA*. b MgM 
i:«»W*vt7^*y^o-*r^Ci(* ( 7 o - >AF6. 10285. AMAC. 
Inc. Westbrook. ME) fcJ:c;tHgC lltfRWi**'**^,/ ?o- 
-rwutftfc (?o->JL512. #0280. AMAC. Inc. Westbrook. MB) I- 

f MiRf tl^-stTX^ftfi/or'J >fc©X8fiEtt 

ttAl/:K^'3»SLfc2EO«l»Oif»tOt MgM «fc tfigCl 
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<Z>ff£t:ot»T© ELISAT y -t -f oe*«f»T. lEOdtt (f!8) 

0. tttlielfieu^^OtHgM * fc 11 1 gGl £ £ < ij* £ >I * -> f- • 2 
»@ ®*>ej(l38) IX, V V > 7 o f 4 *s 7 JitUi& Y 7 7> iS 

l><ow53^^-^^^ti»!), * LTttHJ^ifigw^^o t Mgw 

fc lgGl©E?>£^ Ufco h7>^^*>^ttAltK^bJftffLf: 
ll££D»lfcKOV*-C©ELISA T**-f©t£*£T« (S3) l-Stt 
T4, 

S3 EL ISA T * *-f 4 h7 >Xi>x-7 ;Btt©i» , t , <Ot 
h IgMfcitflgGKDttaj 





ttAU 








»tt 1 




b (lafi&fcfc 0) 


fc Y IgM 


b h IgGl 


6 


pICMI 


1 


+ + 




7 


pIGHl 


0 






9 


piGMl 


0 






10 


pIGMl 


0 






12 


pICMI 


0 






15 


PiGMl 


10 


+ + 




18 


pHCl 


0 






19 


pHCl 


1 






21 


pHCl 


<1 






26 


pHCl 


2 


+ + 


+ 


38 


pHCl 


5 


+ + 





S 3 <i. t\tz V 7 > 7.\> x >DNA©#& t da * * © h 7 

>X^*>t:j:03-K$n5ftffiro7*ij >cOBIIOfflB8l»ff.«- 
^To pHClh7>*^x>£*t*wta<*7^ofc»!&©9S©2E 

(ftttj82l i:oi'TffBSn/:ttB«fci)< 1 3 f-iU 

i:s^^t»y;^iH*ti:ffl*iiJnTi^«^^*o, pigmi h 

7>X^x-??ttt4)©lfilift + ©fc hlgMOttffi. ^CFlCpHCl h 7 
5> *x b MgMfc I gGl©ttaSll, h 7 > * 

gaffliis 

A. FfgWSttfcb HiflVDJirr>> h©i*ttt 

7 r - it* 9 9 - A EMBL3/SP6/T7 (Clonetech Laboratories. 
Inc.. Palo Alto. CA)«Pi:7D-->7$hf;2IIOt hfifll^y 
/ADNA5-r;r-7'J-£, thi»J-<iOFo>i>/»>*f- 
^^^A1.3 Ol kb Pac I /HiDdflI«rK-*fl!HT* 7 'J - 
Zo B»tt 7 o - > RiDV.Sftnt'J^Jntf K: 
r 'J a* - 7 5' - tea gtg aag gtt tec tgc aag gca tct gga 

tac acc t tc acc - 3' 
t 'J 3*- 8 5' - tec ctg aga etc tec tgt gca gee tct gga 

ttc acc ttc agt - 3' 



©ift£ttfc©/W7U 9 << if —> a >i:-3i>TKttt 4. 

*LTBE?i|dri/cVD J t7> > h©DNAK??£fc 

7 v 7s \ Xho I flKfctf<l* MbK&nco 5 ' 

SRttKCRSSr 6 J: 9 7*7 x i Y*<9 9 -pSP72 4 1 1= * ^ ^ o - 
->/r5, afi£S9 V D J * r > > h ^^v^r 7 a- Xhol 
fcPacI (Pad li J - > ha>x>/N>-t-fi<©8Difl:^e 
at4*^^«J«i»*T*6) TfeftL, -eLTWAEBrfr* Xho I 
/Pac I Tm<t$ flfcpHC2*K ;d-^>7L, HJtWVDJtr 
/ > Y , J - -< > h a > x >m > *t B^-f ?f nSff 
««3-Ki?V>fcJ:t/T (CrHlR»7llt(E?ttM 

>xi> x >«6t«&*fTJ»r iJ«U:J:?i:, z © h 5 > ^ i> x 
NollTWOHJl, ^ UTv^^KOWCT^JCv-f 7 o 

urn y 7 > z i> * > 

A. ^ K^y ^-g>f^I2 

I. 7?^:K^? ^ -pGPlc 

7-7 7,1 Y'«? 5-pGPla * NotiT/Sftt, f LtftOt'Js" 
9 9 Uff- V : 

* ') 3'-81 5' -ggc cgc ate ccg ggt etc gag gtc gac aag 
ct t teg agg ate cgc - 3' 
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* 'J ^- 82 5' -ggc cgc gga tec teg aaa get tgt cga cct 

cga gac ccg gga tgc- 3' 
fc-eolMCS&ttL*!)*. £bfc77*; KpCPIc \t. Not I SO fit 
iz X t\t- Xma I . Xho I . Sal ! .HindE «k C/BaoHl fS £S 

tt*?r-r y >j > >a - 

2. ?7X;K^M -pGPld 

7? X i V*<9 9 -pCPla £ NotlTteftU tLT*©t'j^ 
7Htf F : 

*';3'- 87 5' - gge cgc tgt ega caa get tat cga tgg ate 

etc gag tge- 3' 
it 'J zJ"- 88 5' -ggc cgc act cga gga tec ate gat aag ctt 

gtc gac age- 3' 
£*©*(;: a IS •£ L»oo KpCPld li. Not I §5 0: 

lUORtS^nfc Sail. H t nd HI . C 1 a I . BaoH \%s XiS XhoISJKgB 

B. J«fe-J:(;Cx?o->Oll(i 

7 t - ? * - X EHBL3/SP6/T7 (Clonetech Laboratories. 
Inc.. Palo Alto. CA) * II 9 o - - > r * n t h S Y J U DNA 

* 'J =7-36 5' -cac ctt egg cca agg gac acg act gga gat 

taa acg taa gea- 3' 
£R?L>T X 9 »J - - > r U * It 7 r - y ? o - >136.2t 136.5 
*«t«T£,> 136.2 *> * J * 1 * r > > f- £St;7. 4 kb Xho I Br 

* ift tt L , T'tX - K pNN03 ti:^7?D-->7lT7^: K 

y > h2 -5 *SCifi»©13 kb XhoIBrK-t7r-y^o-> 
136.5 7> £ Bt«t b, ^1X757: K pNN03 *ir->r7'?o-->7' 
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LT^7^: K?0->P36.5 ^rlfiri. * ft * 2 o © ? a - > 
*-»i:T 4 fc, J x 1 ©7.2 kb-tSTte* 0 C *©9 kbT»T* 

pCXl 

C /tjfi^t^t^?^; K 9 o - >p36. 5 ©13 kb Xho I Br K" 
9 kb©T«BH BfrABr*© 5 ' ^S^7-7X £ K 

Xho I fflttllHtt UfcttUT, 73* £ K** *-pGPlc ©Sal I SJ 

VJ<t7>>h**6^o->ft«rfr^ai-?5' Xho I 80 tt 
i:iKST4:c^T^. ftt*T K h 5 > * : J x > £ NotlTWO 

2. PfR*}£ftfc*ISe-t:7V > r-££91$ii-*fc #>©*»*> ' N > 
if-^fl-C *-pCK2 

7^t»J-i/Oho>iyA>t- (J. Banerjit) (1983) 
Cell . 33. 729-740 ) itt^O^y; i-DNA©0.9 kb Xba I Brfr 
£ P UC18 *IC*7? a-->7L* 73*i KpJH22.1 £f*EL^o 

«£7</U-<>Lfco ^ U y ^&a*nfcDNA**i»rHindlB[-Ctt 
<tL. *ltb hfiglJ-ii'f > ho>x>/>>t- (A. Hayday 
* (1984) Nature . 307. 334-340) V ? r - 'J 9 o - > A 1. 3 
(l«©5lftW) © Wlul (7 1/V7) /HindfflBr«-«r^n tft^L 
fc. £tf:77A; KpMHEl li , — ©BamHI /Hindlff BrfT- 

jiKWKfSn'&.fc^K. puci8 ^i:-gi:$e$nf;T^ ^cth 



tOSffl J - /* Oha>x>M>t-^^5, ' ©2. 3 kbBrfr £ 
*1*L. pCPlc 9 o > r t TpMHE2 tfffiTi, pMHE2 
Sal I xm ft p36. 5 OI3 kb XhoI^AWrfr^-t'Ofll^o-^ 
>rt5, tl;^77X; K pCK2U , 7^Xct h0fittJ-M 

ur^s-ta^ii, pCKiti5?-T*>4 0 «i* h 5 > * x 

at«ttr«fe»i:, R^5x>'>>1f-, EP^7-?^if;li77 
h<D3' ^i/:liSfflx>M>t- CK. Meyerfc J: C/H. S. Neuber- 
ger (1989) EHBO J .. 8^ 1959-1964 : S. Petterson ■=> (1990) 
Nature . 344. 165-1 68) *«-»Tafl»fitt€ff8T5: e*<Ti 
5, 

2. n&mz titc kgr-six* r t > y<omn 

7 t - >>^s 7 9 - A EMBL3/SP6/T7 (Clonetech Laboratories. 
Inc.. Palo Alto. CA)* tz 9 a - - > 7 $ fl 2 -a © t h S flUHt y 
y x.DNA7>r7'3 M P36.5 ©3.5 kb Xho I /Soa I Br^?-* 

^" 'J it* - 65 5' -agg ttc agt ggc agt ggg tct ggg aca gac 

ttc act etc acc ate age - 3' 
cO/W7'J ^^t'->8 >i:-3i'TKdl//:. V^o-y c J7 

3. HEW^nr;t hg»«fitt*^tt4 h7>^yiX7?7 
7 *©ft8 

afi6ffDvj-er>>i>«:^CERfr (e^)»R»fcj:c;*7*7-r* 

*7-f/W) ?-pCKlfe iCfpCK2© Xho I BGL* IZV7 9 a - 

WE^5ftf:ii6«h7>xy*>Jf^fir4. Not I 



Tvm(tiz*omh?>xy*>m*to*'<9 9-*n*~>*mT 

5, T^a-xy^±TW5U^»ABrK-^^ , 7*K©BJjmi > C-7 

i-7^»«u(^Bfi«i4) cjisl, thct^^s^icft^r^^ 

5g»h7>7-;x>«iSft*fl!BL, -eLT*<fl/j>«e^-ish5 
a >'<a t hfcj:cf^7*©*a4i xv&m 

ft&ra-?*) Vi;»Rff5^SitCC(* (Pharmingen. San Diego. CA) 
TSkfeL* ^-UTFACScan 7>fffSia (Becton Dickinson. San Jose. 
CA) fttiT7o-^-f h> P|-CJ:f)7>8ft5. «*tt©B!B 

$i^/:7o-f-f h> hiJ-^JrCiDTyt-fU^) SEW 

sftfcee h 7 >*^x t h * y 9 o-t- /njt^oa 

9 9 -pJCKl 

P36.5 ©13 kb ©C**W XhoIWABrfr^^by^R^raa 
L, HindnrTffl{t$n^ U J OfflS* n/:75 * i KpGPld + iZ 9 
o-->rrio l*Att«-©5' ^Ji^^? 9 - E63fc©Cla I fiBtt 
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Kp36. ITflftL, n^TffllTi. p36.2 © J k 1 

*W7. 4kbXhol*A8TH-*?lW'7T*!i*SU tit Cla I Tfc 

ft*n?u; ^an* n/ipse.s-u^ic jo-i>rri, p36.2 

*A«fr#p36.5 l*A«Jt*Bfc*l8n::*** 7 o->*S«r *. 
-<0^o->pJCKl (034) IX* 7.2 hb©Jtf£EHfc «fctf9 kb©T 

ABifrllt h J-C*^ >l-o>x>«>1f-fe**. th3' k 
iV^VT-at'UUi. KfcABr'flX, ilto©3' »»E 

a - - 7 3 ' Sal I mtiLKX 0»«S ni. ai- 7 Xho I ffittlX. 

ttTKJf Afftfr© 5 ' * iS K « >ir n * . -a^ - 7 $allfc«*0 Xho 

* «!> <: ffi ft n * NotlgBtiK^OWm"***. 

2. »EWSnti^i^V r > >hom»feJ:C/thlB 

T, 7 t - S>*C 7 9 - A EMBL3/SP6/T7 (Clonetech Laboratories. 
Inc.. Palo Alto. CA) * \Z 7 a - - > 7 $ ft tz fc h te« y > ^ ONA 
*W 7* 7 'J-*fll5r4. £Ufc7o->^£©*"}**£itiK : f-t:7'/ 
> h ££***)&£ U * LTaSStt t&fcft* ? o- >£30*T *„ 

atefct-MBrr *fc*>©&*ix, •esjwtt** ss^^t* 7***2: 

afKSftfc^Sit'K-'f-tT'/' > h DNABrJt*, 7* 7 * I K 

pJCKl ©j.-- ? Xho I SBttK 7 o - - > r L, 'b it U « *£ & 
^fffitS, »«bftfc?o-;/* NotlTmftU f*A«rK-^ffl« 
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CU t hfc{*£7*££l-»ar *^ **H#*. 

gttflll7 

r ©-saflixasscsitts ft*. 

A. ?o->>y^? ? -pVHf©fEB 

1. pGPlf 

7*7*1 KpCPla (****©$*»«) * NotlTrtWtL. f btfto 

■t n a*- "a" 5' -ggc cgc atg eta etc gag tgc aag ctt ggc 
cat cca- 3' 

t'J^ - "b* 5' -ggc ctg gat ggc caa get tgc act cga gta 
gca tgc- 3' 

£Cfc7*7*?: KpCPIf li. NotlSBffifc Sf i I ffltt t iz X Q !»£ 
Sftfc Sph I . Xho I Jb' J: tfHindfflgfJtt 

2. pVHf 

t h V H -V7t ; 'J-^Sitfc^tr^hV^l CC.C. 
Huophrics £ (1988) Nature . 331. 446) £tt2. 4 kb© 5 ' W»E 

tftl. 4 kb© 3' «»E^t-»C 4. 2 kb© Sph I /HindUIBr 
frJ:i:fcl>tr^: KpVH25l (ffJ©*«*J) fr^SittU *lt 
7*7** K*<?*- pSelect T " -1 (Prooega Corp. . Madison. Wl) 
^i:?o-->^L^;. 5' *»®E*I*, V„251 © 7* o * - * - , 



r K^fflof:.f'J>7-^9fflgI? (PCR) i:J:>)::©»3S*<i 

^-'J^- 83 5' -cag etc gag etc ggc aca ggc gec tgt ggg - 3' 
r'J 3*-84 5' -etc tag agt cga cct gca ggc - 3' 

3' R USE £ . »Ot 'J3"?;i/tf K£tt-»fc PCR IC «fc 9 
***** : 

^ • J =3" — 8 5 5' -age etc gag ccc gtc taa aac cct eca cac - 3' 
*-»':j*-86 5' -ggt gac act ata gaa tac tea age - 3' 
fl&UCSn* 5 ' E*?£ Sph I t Xho I TfSftU ^ lt»fi$nr: 
3' KJiI£Hindl t Xho I T rAftr * . » * n Sfi It €■ - 7* 5 
KpCPIf ^lli?o-->rU. 7-5*1 KpVHf^ftSrSo 7* 
KpVHfli. i/rt^E^*3-KT53l-x?V>e*i:, 

v„25i o^^^afijjr 6 ^*f^mi4Mi2JS^^*^r *. pvht « 
Sffl^iSEyii©f-*©56?a^-t7hi:UTfi:t>n^o -e©«t7^E 

WliaJt© J: -5 <f Kas I /Xho I "C « <t $ tl 7* 7 * i Kfir ^ a 

b . Hisafe^j - vfznomn 

I. RSl^niV, itft-f cDNAEH©i«?*S 

t h *mi& 'J >'<*(PBL) ^^.-t? U (A) * RNA ^Ittfio 
?8*tfflL*T, 7*5 t LTt 'J =T- (dT)*£o T, 

cONA^^Str 5« 3r-«cDNA^mtt U tLT?-; 
7 x 7 -if%®.r>T* »J 3*(dC)^iS^ ft ftir 5. Frohoan 
t» ( 1 988. Proc. Natl. Acad. Sci. USA . 85. 8998) ©^ffiOSEJB 
(Z X 0. IgK G^«l© 5 ' EJ?^«»Wl-i««^^4o dC*S3*tt 
CD U/-»-«PBL cDNA^ffli^;# «J X 7 -irattfi!£l=*l'T, 
'J ^ - (dC) 1 1 «fc & © r 'J K: 
r y 3* - 69 5' - gga at t etc aca gga gac gag - 3 ' 



**n*n5' tiros' 7*7 4 -7 - t uxffifflr 5o ^»;3--69 

li lgMS«iHJ«©T iyfarii-17^=J-KriEifli:ffl«6 i jr**5. 

tf>0.6 kb© DNA »r K" * «0S $ * i ti h 0 0 
2. ^Ja*gite j i r -ff$5! , ^©cDNAE^©i*?*'£tt 

^ 'J d*- "c* 5' -ctg acg act ctg tat ggc gec (ct)a(cg) 

t(cg)(ct) (cg)ag (ag)t(cg) ca(ag) ct(gt) gtg 
(cg)a(ag) tc(gt) gg(gt) - 3' 
&&£t\PCRm®£t\tz\gU 5' E^KT-J-'UtfLAoo 
t'JJ-V (X, Kas I Ktt^^C21 7 ^ ur t*- K^««EH<:»- 

T^430? 9 ur-f- KISfiE^^-^- fft * (Genbank: Los Alamos. 

NM) o - ©7*7 < -7 - *DNA* U*-^r(ffiU 

Xt>®i: J: 0*ffiffl©7*7^-7-A>^^»T4. ftl»Ttt -fetftt * 

Stt^u*, R«t'jrf?ntf K: 

r'J^-'d" 5' -ggg etc gag get ggt ttc tct cac tgt gtg 
t(cgt)t (acgt)(ag)(ct) aca gta ata ca(ct) 
(ag)g(ct)- 3' 

t'J:'-T (X. Xhol SBtttV-D J ffigliE*^©-85€-^ C30 

h©7 u-/.7-;ffl*3toft{*o77 £ - Kr SEW 

t-ja'jiHtf K "lr DNA "t* 'J /7-^T^fiL. -eUT^fStt^ 
tr>f X^Str J: 0*ttffi©77-<**-^^ttt4. ffl*©5JS« 
fc*&fr©Efl«£1££*S*'::r of;*i>i:, DNA^BK© li»7: 
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t'J^ - V 5' - ctg acg act ctg tat ggc gcc - 3' 
t'Jtf - "f 5' - ggg etc gag get ggt ttc let - 3' 
€ff->TPCRir<kO»«'tf'L^i. »*ft*o.36 kb <D P C R £ 
5xtt tele iORfiU. fflfflB* KasI t Xho I K J: 0 

/B(tT4, e*i*Tm<t£l£tt£ Kas I /Xho I T/A<t* ftfcpVHf* 

005 -f 'J -£f*ST 2. pVHfO Kas i mtSL^^ommtt. 
S-x^v>CD5' *»©fcC6K*:77-<;igSt*Wtt£ffmK 

u Xho i gBfc^^afcttsjsae^-tTv > ' 

6 j: -d- ow©£jB*tt^T#tf *»3©^s*£***«i*- l 
«>. *ft*©att*i^£sr£»jate8fle«©7W77g-£rt 

RT5 (Cenbank: Los Alamos. NN ) A 
c . £gtigfc?-fficPff B 

tf, 75^: K^$»r5. I'iln'-^?^; KpVHf (Itltt 
T yM&&fc*t 7 °-->7B<SLt<!>1BI{Z&Xtim'%9 

-i *-?-■£**/) 14 . 7*f:/7^;--rt©#£cr>?o->(Dia*: 
*ft/M:T4/:Ai:f^o^n4, 75;^ K DNA £ SfilTjfi 
(fcU f5i/K.ta7 T ^-t'T«iilT5' >J>ftS€l»£L 
Not I TiBftr 4o Stil*m<»*fi<VL>) >m*t\Z*iHZ. 

Not I fSftfinc*^ y t * *fi*:fcT s e Mftt^DNAt 

T #a - xy A«ft*ftir J: oT^ ? *-B?¥**m*L, tCT 

?tO*'Jrf?7Utf K: 

* V ^ - V 5' -ggc eta act gag cgt ccc ata ttg aga ace 
tec- 3' 



6-500233 (36) 

it l ) zf - *h" 5' - ggt tct caa tat ggg acg etc agt ta- 3' 
*'J>&{tT*. V«fc*fttf-0 Notl3|tfflO^SJ^^'J3-77U 

* * Kicatt Vffl*ttK-j:»i«e J: ? c £**«*i 
©:r»j:7?7u:r*K*ffioTaiSfilS£S»T*« Sfi I *Sl4 

DNA Grfr (fl;ll4*pHCl* fc|4pHC2tf ASrfr) t -» C v O X ffi 
-7;B8^<T5fiT4, fc*lW4. ttatt&£pCPr©J: 7 *:7*7 X 
gttjgHjj 

A 9 (BP £ fc h) ftfi^o^'j - (B»BH:7?-) 

ft*a©£T0fcL<t4*g?fr©ftS?ro:M>*fcttT*BteU* 
7 9 Z ( Ufr taiBJTtiUtt*) WSCxb'h-r (« 

ft-*T, B»fc* fcl4Tfc»U*:r*-©tt£®«ry*? K (WX. 

iH7M7ttii5i«iB*7 7 ; «;-) £Knr4fi:*e«ttr 

S C t t4BBTfc*o LfrLtt*^ t hftffi^a 7* 'J >€-5fimr 
(JtEfcJfiflKfce) <4» * ft B iB&x f h - 



t - KEfll£$ggiT* h 7 > X * x 

-y^T^^^-^KL, * lt -en * ^ x £ t h 7 o 7 u 

iCIiRJS* ft*:geHttA<&* - £*EE9l LTl»S (T.F. Davies * 
(l99l) New England J. Med .. 325. 238 ) „ w © ffi Jt $ ft £ » 

e agister** t h Trnmcr,-* 7* ? b zm&niz&m 
rat j ?o-*^ffit*£a^T*cta<5itfcT6*o 
A. Bftte^y-tr-y r-ttattct»<pg& 

« ^ a # # * £ * 14 » u ^ * © m - ft a r o 7* 'j > a * 35 * 

(Miller* (I982) New England J. Med .. 306. 517-522 ) . 
Har low& <£ CSLanetc J: 0EC$rt/:J; ? i: (E. Harlow is & IF D. 
Lane. Antibodies: A Laboratory Manual. 1988. Cold Spring 
Harbor Laboratory. New York ) . * J 9 a - + n,fZ& & # &T Z> 

K-T£ftsr*. Emm??*? h «-»*wtcear * 

t r-Cit*£##TSfl*©'W7'; K-7^J!Rt4 0 

fO^OfloS^i:|ifE«^f:t hTteteu -tr 7 9 -(TCR) 
a is Xlf B t; DN A WW" ^ ^j£<2fi&(?MZ(5)Br££A L % 

FACS 7 >fff<:J:0-eft'bOTaia©SE±^oS h^^iXOR 



Kfffcjtc;^ TCRtt^ft^r «ntt«s«tr 4, ft£¥tt*s*s 
ta»r *fc 16 k « jEui*a«*f: «»tta»ii« n 

«fc»©T. TCR a is X U B 8cDNA7 a - >*?fTCR lE^^r-r-^O 
3tETi: h 7 >^ ^ * >»S* tr ^ h CT. Choi ^ (1991) Mot. 
Cell Biol. . U. 3070-3074 ) * Kit At 4. TCR a is X If B fA 
cDNAh 5>^y*>«5Ja^7'7^C(DiiIS { l , i:H^4ALT h7 
>^y^7?»«l*ft!Rr4 s TCR fi^«a^t*Tife 
(H. Clevers^ (1988) Ann. Rev. Immunol. . 6^ 629-662) , TCR 

aBaS5DB5ft5.iiUtlH»^ (Townsend»=> (1986) Nature . 324. 
575-577 ) *> <tf/ltSei*)|ICI4^»T^v^ 

Ttett U*7**-a*J:C/£»h7>*:>*-*?^0*€-t h 

^a#^^*^u¥~otcr s^jssr ^TisteStt^^r a a* 
* bin LtTaifii**^ >/<;R^»ari, * j ? a-* ivm 

r ^. 

yy i-*«t ugh 7 >^>>x > 
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Z © « B 0)1* , S^^f'vC^'f ?oOyi7i/9 > J /; li ES 

ett^^ojfflix^jij: o-^o^^waaa^iraiA^n*. thy; 

Marzluff. W. F. £ (1985). Transcription and Translation : A 
Practical Approach . 8. D. Hamoes fciC/S.J. Higginsffl. 89-129 
H. f RL Press. Oxford iZ X 0 Eft $ ft ^ «k ? 1= U T . fir & U t h 

issaafr ^ffifc^ttr*. itt*n/:fs <**iipbs -c&^l^ 
t hmeiate) * o.5<k<s**t isa -x?a 7 

* UTl3f::oi>Tli500QU EDTA. IX SDS*© l c8/nf©7 a t-4 i- 
-HKtzXO* ffi#&B&K-3i>Tli500mU EDTA. IX SOS. 10oM OTT 
*© I E«/a#cr)^of--< -r--*KK«* (? > 50*C IZ T 1 8«* ffl « » it L 
? £40;zg/m4©PUSF/TE*T50'C«::T30#ra-f >* 

TM. Finney (CjiO Current Protocols in Molecular Biology (F. 
Ausubel^S. John Wiley & Sons. 8tt4. 1888. « A. \t * 2. 5. 1 * ) 
<*M-Ktt£ ft* J: 9 T #o -**TKDNA£»1RI»3R Not I T 

Not I Tf9<t LfiDNA*. &i*TAnand. R. 4(1989). Nuc. Acids 
Res. . 17. 3425-3433 \Z X 0 Eft* titz X r> lZ'<A,7s 7 < - >U KY 
A*a»iiBi::.fcO£HTS. Not I ttJtl-»tfS£*iMf V/W 7 

5 i * /-i*aa©e*ij£t*asr *. *©«fc ? *K*iii, *«D*r 

M -£8P© ft t; C w coBrK- UBerman^ (1988). WIS K «fc ft 
l*HeLa«aft**670 kbflr K* t L T |SJ Z £ ft T H 6 *i ft H t> , *fc B Jl 
#4<i*ftA< t MSttfc iCfm^DNA >^4©li830 kbWrttT** C 
t*RRUfc) a c© Not I Br ft £ £ C Bf # (0^S) *Ett© 



$§£¥6-500233 (37) 

CD < (HcCoroick. U. 4(1990). Technique 2^65-71) * 7 9 - 
pYACNN© Not I 65tt*K«IStf Lit>*. 7 v * i K pYACNNIi , 
pYACneo (Clootech)* EcoRI TfA ft I, * L T * U 9 U * * K 
5' -AAT TCC CCC CCC - 3' ©ff &TT&t$it b*>* C t II X 0 , 

«s$ft*. 

Traver4(1989). Proc. Natl. Acad. Sci. USA . 86. 5898-5902 
lUOEfi^nf:aO(:, «tt Not I Brfr£*tmc< 7 * 
«T*. ?o->fl;5n/: Not I I* ABiK* £•* «. Finney. «* 

»#dnaa> 4m»f *« i tnu^^^ * >o as fia «fc odna£»« 

l Mi, DNA 7 a - ^ K *f rt**ftflcKiK «fc 0 U, f U 

•J#7x?S/b> (Gnirke4(l991). EMBO J .. 10. 1629-1634 ) 

izx 0Esaaa*ic#Ar $ ^uyac *^7xo7 , 7^)*«^ 

i:J: OEStete^ir*A-r 4* 

xaHWgo 

7 X#ffi«<e*ti- thy/ i-DNA© 85 kb Spe I firK" (04#i) 

V, -V, ££tf±E© 670-830 kb Not I Br^OirK ©570 kb Not 
I«rfr, £^Wr 6YAC£±i«©ftD < mUT (BerBan^(1988). 
89l« (i, «-/r^^8S[OV-trir>>h£^fl'r42oco570 kbNotI 



AfflWKIi, 2 60NABrfrO|Bj^i£A(i, ftfeOl^Ofil 

£^T6o -eft^OfteiCD'?^. 85 kb SpelKfrOttfiKMT* 
570 kb Not I fflrfrO^fSJttCttff LT, I-J50W *<DNAi$ tiLlZ X 0 V 

>^^^Tt>^.ct^^$ft^t^^»(»t<(i, IKothVtr 
/>htbr-sfirffl*ittc : fos^€'^wr*ftai) mm&m 



fiUffllSE?- Wt5 2 o(OYAC€-, Silveroan^(1990). Proc. Natl . 
Acad. Sci. USA . 87. 9913-9917 IC X 0 Efi $ ft X 9 ^«»^S 

LTv*om-<O^SYAC^R*-r M & Lfz YAC 3^ 1 oOBIgfO 

-9©YAC £T-i.cMLTa?»I«La6*. d2»5T*ftlf, tfABrfr 

offi^agcD^^-^sijiBSJtt^a^TWAafifr^e^^^-^Tf? 

Guthrie *»J:cFFink (ffl») J- 0 Eft $ ft J: i <r . QQot 'J 
r*AT6o fill LCi^agfiJl^ffT 4YAC £ 9£ f 6 fc *> <I ti , 



^©i^nurfta^ififiEr*. 5' yaco 3 • ^aa€a« 1 3 ' yac 
©3' xmrn***?? o-i>ru a«t (*jt»^*u*Te 

#Brfr^f^0. -eUTI8|5lffl»x (Guthrie fciCfFink. PJf€) «C 
«t ^{iffi^©YAC*tC»*AT 60 2te^-C2o©YAC £. 

Silverman * (flU») «: J: 0 EC $ ft fc J: 1 C U T Sfi^ Btt (= ffl 
ftii, 9^ UfcYAC W^.li5IBfifWl©to<, ^"5X + C#A 

%ffiff*22 

t h * gffl©tt>l2fiLoren2. W. 4(1987). Nucl. Acids Res. ■ 15. 
9667-9677 ICfcl»TE»^ftTii>0« -eft^ailC^To Cx^SO, 

3' x>y>>lf-. J*7'/>h^gS, HX Vptl < cfc5-P<D» 
^£ 5 V * r > y y £-d-t;450 kb Xho I - Not I BrfrteK i /rli JiE 
©^SCtCP^< t fe>20£ V -t 7" > > h €:^C750 kb Hlo I - Not 

I »r>t(b)*mtt * L TUBS W 1 i:E«©tt < m^** fcliESffl 
tt4»C*Ar *o 

%lggq23 

750 kb NIuI -Not I B?K*£BssHH"Cfllfl:L, $*j400 kb©&rK"<e) 
^{^<5o 450 kb Xhol -Not I Brtt(a) i tf)400 kb If I u I -BssHflK 
rt-(C)tli. Billed? ft^BssHII*IiagSCt t Xho I »J PR SB fit t IZ X 

0«»ffiffiS$ft-2>E^isa«-^r4, -eft 4© 2 KK-©ffl(5jffl»^ 

li, 450 kb Xho I /Not I EBrfi" (*B6 0*122) fcO J: 0 

< tfcl5-20^^igfiD©V<rr> > 
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*a©0tffi€-£->T. tfc©it£tt»1£ : J. ©X* (SfcflJ 9 i; 
J: LTI4> ©m-3*-lCo^TI*#»£tt:fc«fctfP?E^3nr;t 

ufifah7>x^i> 7 * 16) ©m-a e-icoi* 

T*i¥»£tt, * v 1 X*fcffiia«T a (Harlow*, J: CHane. 

Antibodies: A Laboratory Manual. Cold Spring Harbor. New York 
(1988)*$ffl©C t) • 

«5« » o/x-f r «j K-v?o - >^ ^oaua^a ty j ^dna* 

ttSti, y V i.DNA©K#£, a--5"i6J6«itEW*ear 
*«o*©|*tf **]K»*Tfl5{tL, t tt 7 if o Vrt,J:T^ 
Its, > 7o * ("W7'IH^-->J>*«oT2 -lOhb 

ttfflrt© 2-3©DNAIttrt*fl«T*. 8t Br © I* , HEH$n 

- T.yyVJiT^-f J*#B U PUC18 *K6f 7 o > * „ ? 
o-;/{t*n*:*A»rfr£. S « fflSEfll * * C IS « J: tfgfflfc 

K 7 o - > prel *SfB3E5l»t7 
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7 a - >*-tSKffio TSP» t9&£ V 7 7 x 9 U©, » § 
©fit® fcE£-r*CLt**a£tf U»4 (M.S. Co £ CI 99 1 ) Proc. 
Natl. Acad. Sci. USA , 88: 2869) . 

u cdna*££t *©i::ffi-3. fc&sn*t hffttfcio'etfVD 

J* J:C/V JEtfl£, fti»TPCRi:J:9»«l, 9a-->7T 

* (J. W. Larrich * (1989) Biol. Technology . 7^934-938 ) . 

f- K£=>- Kti * «J 3*7 7 l/** K££StL, t LTC. Queen£ 
(1989) Proc. Natl. Acad. Sci. USA . 84:5454-5458) Cj:0Ce5 

*fc B Jl©»* U»0«O4t T©E*m, W**i X tftt*J!©fc© 

its***!*, ^n^»iifiT*4ot < , *fc*369i£ 

£WttMS5*©»KttRT *o 0 little. iEtt^Cfia<>UT^ta 
© & S * J: Cf C X # "T *C 5 . 

❖ ii$n4tm«*nrc^©<koc <?^tLx*Bj<ffl« + icffl^ 

Sa*(Cj:0^^^-C«)6 , p-e©J:9^aia*>J:C/S5eii*5B8fl 
©efflrtTfc* fc© t-r*. 




9- 



1=7 4-*- 



-0 D- 



FR1 CDRl FR2 CDR2 FR3 CDR3 FR4 C 

- mum MW M 



FIG. 5 



ft £¥6-500233 (39) 

mRNA 



-cm- 



I 



3- 



P2*DNA#'J /^--e 



- B h m B- 

I 



cDNAtma 



P3+P<TPCR»8 




'4™ 2-vT^zT"4^ 



5 -fy? 



F/G.6 



i Kb j 3 

— iHIH- 



Kpnl 



CH4 
CH3 , 
CH2 , 
CH1 . I I M1M2 



-HW- 



Kpnl ftfetf 



HSV tK neo 



W neo 



PCR 



Hl l IF 



F/G. 7 



a 




/MHC \ > 



o 

rfr 

V 



MHC 
'TCR 




FIG. 8 



VOL 



oc - CX-t 



F/G. 9 



— B — 0 — HI — E — HHh 



-HfH— 0- 



JL_J 



F/G. 10 



-39— 



ft £¥6-500233 (40) 




3MJ 3*" 1 



2 



*»j =r- 3 



5 



B2 Xba i 
7BEcoRV 115Kpnl 
60 Sty I 111 Sma I 

60NCOI 94 Sph I 127Mlui 

56 BamH I 89 Xho I 121 HinD III 
O Sfi l 75 Cla I 106 Ecofi I 139 No! I 

*c Not I 65 BssH II lOOBgiil l33Spel 
I l | i |[ i I I l > i > I II l 



147 JfiSSt 



FIG. 13 



pmum fljABTrfr 



Bg 



^ E E BH B B 
' 2sL^Xti H-^ > L 



6.3 KD BamH l/HinD III 1 0 Kb HinD lll/BamH I 1 .5Kb BamH I 



(B) 



(C) 



FIG. 14 



-40- 



6-500233 (41) 



t h Cn se* 




*i 15 ¥6-500233 (42) 



Sma l 

Sma I B amH I BamH I BamH » 

-H+H : ' l_ 



11 Kb BamH I 



5 Kb Sma l 16 Kb Sma I 




-42- 



?f £¥B-500233 (43) 



Sph l 




FIG. 23c 



PMK02 



Ecofl I HmO 111 
pGKTK 




FIG. 23d 



-43- 



¥6-500233 (44) 




BssH II 



Not 



pKK03 



* 2.3 Kb Bgt II BtK - 3* C k 



BssHumn: 

» 

| + 2Kb Sall-EcoRI 
pCK Neo BrJtW/BssHII 



N0t I 



Sphl/HpalKH- 




F/G. 24b 



FIG. 24c 



Sac i 
Xno i 



Xba I 
Xbai 
Bgi ii 



Xba i - 
Bgi II 



BamH l 



Saci 
xno i * 



xt» i 
Xba i 
Bgi II 



Sac i 1 BamH I 




Xba i, 
Xba i - 
Bgi it - 


Xba 1, 
Xba l ■ 
Bgi II - 


Xba l - 
Bgi M • 


Xba I - 
Bgi M ■ 


Sac J - 


Sac I « 


Bgi ii - 
Pit r 


Bgi ii - 

Pit ITS 


Pn I. 
Pst»= 

ecoR i^ 

Soft r 


2 Pit 1-1 

hv 


, Sly I « 
EcoR 1 r 

83! ! 

Spni | 


_ Sly 1 - 
EcoR 1 , 
xno 1 

Noil 1 

!* 




Hind III 
Spe \ 

Htna iii snrr -j 

. EcoR I - 



On 

r 

BE 

s 
s 

K 



s 

•a 



2 
6 



LB 



Nae l -I 

Hind Ml 
BamH i . 
H.nd III - 
BamH I 
iSacl 



NCO I 

Slu I 
Hind 111 - 

BamH I 
Nco I 



JH4 

- JH 3 
JH2 
JH 1 



Hind III 
Son i 
Pst I 
Sal I 
„ Xba l 
BamH I . 
Stu l/Sma l *| 
EcoR I J 




iBSI 



Hind III 
Noil 



CD 
EC 



s 

8. 



-44- 




-45- 



»* ¥6-500233 (46) 




FIG. 33 



6-500233 (47) 

a e n x « « 



// I \ \ 

FBI CDR1 FR2 CDR2 Fftt OTR3FR4Cu 




j **)zf (dC) t5r»J^69*ffit>TPCRlf« 



■C 



pVHI 




F/G. 35 



Ws BOO/ J: 336/27 
ipcm. t*»v nr»« 



iU22_ 



BOO/2: 336/27 



*ps. cas. Bioao 



— »»fu»im tt»»»un f ai »itm»t » 



Eorapaan J Burm I el laaanoloor. *•!<,•• 19, i7S.77.7B 

!••«»« i*B9. ?••■>! at al f . -CUt* Stitch fro* p B3.8* 

ta * la aadiatad » p ho.«io 0B «« r»eo.kin.non 107. II*. 116 

bataaan tV .no <u aaiuancaa In haaan 119 
*»*«»o e l«bgJln g-r., Joel.* MO'* IWMM, aaa 
antira artlcla. 

T>» CntO Jo»rn»l, 7. owabar 13. la a* ad 1 .6.23.27 

ISM. IcMh.rd TV ■ •Organitaitan R(IMN 73.113.116 
l.« u « O0 JBb«Hn h.., T Mam 0i* #Paity ^a toel*. II/. 119 

• •g»a 4 HI -4 159. aaa antira <Joc,.* n t. 127.137.146 






06 Decaaber 1991 




ISA/US 


■ Suzanne Ziika 



PCT/L'S9 1/061 63 



PC7/US91/06165 



• co-«>at*to vaai **vi*< 



lCOKT>»W<» »»0» TNI tltOI 



Xatura, voluaa 342. loaiurd 23 Bo*»*t>»r J9fl9, 
•Dora Una trinwif»ion 0/ • Olaruptet) lj 
■acroglobgltn g»t»» arodwead »r heaologowa 
racaabl nation In •■bryontc ataa call a*, pagaa 
433- 4M. a*a antira docg»*nt, M J » « 1 * I - 

buclalc Acid Rawarch, *olu«* 13. ntiktr 23, 
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tiaaan laawneglebtilln I leeua and It tapllcatier 
(or aachaniaa* of »r. - Jt rrarraneawnt*, pagai 
9*47*9*7*. •** rntlr* docwaant, 
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**. Ipouatf Saptaabar 1989, Bruggaaann at al. • 
rapartaira of •onoclonal antlbodlaa »lth ngaan 
haa» 7 chalna Xroa tranaganie aiea*. paga a7g»- 
4713, aaa antira docgaant. 



latwra. -oJu.» 314 jaagad 2fi Raren 1985. Kvacon 
tt al.. »Tranaaiaalon and Capraaalon af a 
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Boa «.C. fConfdl 

Th« pratant application 1* a Continuation- In- Par t of USSN 
S7S.9C2 Ul«d 31 Agouat 1990, which !■ a C-l-P of USSN 
574. 749 fllao 19 Auauat 1990. 



(5i)int.ci. s mmzn if^sit^ fi 

C 1 2 N 5/10 
5/18 

C 1 2 P 21/08 8214 -4B 



(81)«Sa E P (AT. BE. CH. D E , (72)^g^# DA'-h XA. 

DK. ES. FR, GB. GR. IT. LU f NL. S 7>U*£*HI. # 'J T7*;i/:z7 94111. 

E). O A (B F , BJ. CF, CG. CI. CM. GA #>75>W3, #2301; xt^V> 

. GN, ML. MR. SN. TD, TG). AT, AU X h <J - h 155 

, BB. BG. BR. CA, CH. DE. DK, ES, 

FI. GB, HU, JP, KP. KR, LK, LU. M 

C. MG. MW. NL. NO. PL, RO. SD. SE 

. SU, US 



—48— 



